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LETTER  OF  TRANSMITTAL 


Office  of  the  Water  Supply  Commission, 

Harrisburg,  December  31,  1920. 

His  Excellency,  the  Governor  of  the  Commonwealth  of  Pennsylvania  r 
The  Members  of  the  Senate  and  the  House  of  Representatives  of  the 
Commonwealth  of  Pennsylvania : 

Gentlemen:  I  have  the  honor  to  submit  herewith  the  report  of 
the  Water  Supply  Commission  of  Pennsylvania  for  the  years  1919 
and  1920.  !|  ; 

WATER  SUPPLY  COMMISSION  OF  PENNSYLVANIA, 

THOMAS  J.  LYNCH, 
Secretary. 
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REPORT 


OF  THE 

Water  Supply  Commission  of  Pennsylvania 

1919-1920 


CHAPTER  I 


INTRODUCTION 

The  work  of  the  Water  Supply  Commission  during  the  years  1919- 
1920  may  be  briefly  described  as  follows: 

INCORPORATION  OF  WATER  AND  WATER  POWER  COMPANIES 

Seven  applications  for  the  incorporation  of  water  supply  companies 
and  one  application  for  the  incorporation  of  a  water  power  company 
were  approved  in  the  period  1919-1920,  as  shown  in  the  following- 
table  : 


TABLE  No.  1. 

Applications  for  the  Incorporation  of  Water  and  Water  Power  Companies  approved  by  the  Com- 
mission During  the  years  1919-1920. 


Name 

Date  of 
Approval 

Peb. 

25.  1919 

Mar. 

4.  1920 

Hamilton  Park  Water  Co.,  — 

Mar. 

4,  1920 

May 

6,  1920 

North  Wyomissing  Heights  Wa- 

June 

8.  1920 

ter  Co. 

Shade  Township  Water  Co.,  — 

Sept. 

14,  1920 

Sept 

14,  1920 

Rockland  Water  Power  Co., 

Sept. 

1 

14,  1920 

Territory  covered  by  appli- 
cation for  charter 


Portion  of  Bethlehem  Twp., 
Northampton  County. 

Portion  of  Salisbury  Twp., 
Lehigh  County. 

Town  of  Hamilton  Park, 
South  Whitehall  Twp.,  Le- 
high County. 

East  Wheatfleld  Twp.,  Indi- 
ana County. 

Village  of  North  Wyomissing 
Heights,  Spring  Twp..  Berks 
County. 

Shade  Township,  Somerset 
County. 

Village  of  Marienville,  Jenks 
Twp.,  Forest  County. 


County. 


Twp.,  Venango 


Status 


Active 
Active 
Active 

Active 
Active 

Active 

Application 
withdrawn 
from  office 
of  Secretary 
of  the  Com- 
monwealth 
Active 
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Two  mergers  and  consolidations  were  approved  by  the  Commis- 
sion:—On  January  22nd,  1920,  that  of  the  New  Lindsey  Water 
Company  and  the  New  Punxsutawney  Water  Company  into  the  Con- 
solidated Water  Company  of  Punxsutawney,  supplying  the  Borough 
of  Punxsutawney,  in  Jefferson  County  and  on  March  2nd.  1920, 
that  of  the  Palmer  Township  Water  Company,  Easton  Water  Com- 
pany, Glendon  Water  Company  and  South  Easton  Water  Company 
into  the  South  Easton  Water  Company,  supplying  a  part  of  the  City 
of  Easton  and  surrounding  territory  in  Northampton  County.  An 
_  application  of  the  Clarion  River  Power  Company,  for  an  extension  of 
time  within  which  to  complete  its  works,  was  approved. 

SUPERVISION  OF  DAMS 

The  following  is  a  summary  of  work  done  by  the  Commission  in 
connection  with  the  supervision  of  dams  since  this  work  was  placed 
in  its  charge : 

TABLE  No.  2. 


Prior 

to 
1917 

1917 

1918 

1919 

1920 

Total 

Permits  for  new  dams 

148 

82 

727 
752 

20 
29 

89 
238 

25 
10 

62 
125 

28 
21 

42 
3,257 

24 
26 

44 

360 

245 
174 

904 
4,732 

Permits  for  modifications  or  repairs  of  exist- 
ing dams. 

Progress   examinations'  during  construction 
Examinations  of  existing  dams  ^ 

The  total  number  of  applications  received  during  1919  and  1920 
for  the  construction  of  new  dams,  or  for  the  repair  or  alterations  to 
existing  dams,  was  101,  of  which  59  were  for  new  dams.  Ninety-nine 
permits  were  issued,  52  for  the  construction  of  new  dams  and  47 
for  the  repair  or  alteration  of  existing  dams.  Eighty-six  field  ex- 
aminations were  made  in  connection  with  applications,  either 
for  the  purpose  of  preliminary  investigation  before  issuing  per- 
mits or  for  the  inspection  of  the  construction  work. in  progress. 

The  large  number  of  examinations  of  existing  dams  made  in  1919 
was  due  to  the  policy  adopted  by  the  Commission  of  making  a 
thorough  canvass  of  the  entire  State,  in  order  that  it  might  have 
a  record  of  every  large  dam,  the  failure  of  which  might  cause 
loss  of  life  or  damage  to  property.  The  records  of  the  small  dams 
were  filed  and  no  further  examinations  of  them  will  be  made.  The 
larger  dams  will  be  examined  from  time  to  time,  as  their  location, 
condition  and  importance  may  require,  to  see  that  they  are  main- 
tained in  safe  condition. 

The  stability  and  permanency  of  hollow  reinforced  concrete  dams 
depend  in  so  marked  a  degree  upon  the  painstaking  care  with  which 
the  steel  and  concrete  is  placed  and  even  slight  variations  from  ap- 
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proved  designs  may  so  seriously  affect  the  strength  of  such  struc- 
tures that  the  Commission  has  adopted  the  policy  of  maintaining  an 
engineering  representative  on  important  dams  of  this  type,  from 
the  time  the  work  is  started  until  its  completion.;  In  accordance 
with  this  policy,  a  representative  of  the'  Commission  was  at  Car- 
rolltown,  Cambria  County;  during  a  pare  of  1919  and  1920,  super- 
vising the  construction  of  a  hollow  reinforced  concrete  dam  . 

ENCROACHMENTS 

The  total  number  of  permits  issued  for  encroachments  other  than 
dams  was  466.  Of  these,  807  were  for  bridges,  25  for  tills  and  131. 
for  miscellaneous  structures,  such  as  walls,  wharves,  ice  breakers,. 
etCr 

Previous  to  1919,  the  Commission  made  a  survey  of  the  Codorus 
Creek,  in  and  through  the  City  of  York,  and  also  the  Schuylkill  River, 
in  Reading,  for  the  purpose  of  securing  information  with  regard  to 
the  slopes  and  cross-section  of  the  channels  and  the  location  of  en- 
croachments, to  the  end  that  Hood  control  plans  might  be  determined 
upon  for  the  improvement  of  the  channels  and  the  reduction  of  dam- 
age from  floods.  During  1910  reports  were  submitted  to  the  City  of 
Reading  and  the  City  of  York,  which  might  be  used  by  the  authori- 
ties as  a  guide  in  the  development  of  flood  control  projects.  These 
reports  indicated  the  most  practicable  and  least  expensive  ways  in 
which  to  attack  the  problems,  but  the  development  of  detailed  plans 
was  left  to  the  local  authorities. 

The  following  are  copies  of  these  reports: 

SUGGESTIONS  FOR  FLOOD  CONTROL  PLANS  FOR  THE  SCHUYLKILL 
RIVER  AT  READING,  PENN'A. 
The  Schuylkill  River,  at  Reading,  Pennsylvania,  has  a  drainage 
area  of  about  900  square  miles,  consisting  largely  of  mountainous 
country.  The  mean  annual  rainfall  is  about  45  inches.  More  or  less 
dependable  high  water  marks  have  been  preserved  of  the  more  im- 
portant floods  for  more  than  a  hundred  years. 

During  recent  years  accurate  records  of  flow  have  been  kept,  and 
from  these  and  from  a  knowledge  of  the  characteristics  of  the  river, 
estimates  have  been  made  of  the  discharge  of  the  most  important 
floods  The  highest  on  record  was  that  of  September,  1850,  the 
discharge  of  which  is  estimated  to  have  been  80,000  cubic  feet  per 
second  "  In  October,  1869,  and  on  the  last  of  February,  1902,  floods 
occurred  which  reached  within  2  feet  of  this  extreme  stage.  The 
discharge  on  these  occasions  is  estimated  to  have  been  about  70,- 
000  cubic  feet  per  second.  The  estimates  of  these  early  floods  are 
probably  much  in  error,  but  an  examination  of  the  topography  - of 
the  watershed,  and  of  the  storm  rainfall  characteristics  of  the  region 
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lead  us  to  believe  that  a  flood  might  occur  at  Reading  of  90,000  to 
100,000  cubic  feet  per  second,  but  that  such  floods  would  be  very 
rare. 

A  flood  like  that  of  1902  inundates  all  or  parts  of  more  than  30 
city  blocks,  most  el  which  are  closely,  built  up,  and  also  covers  many 
miles  of  main  and  "side  tracks  aj  ra'Trot'ds  within  the  city.  A  flood 
2  or  3  feet,  higher  than  this,  which  may  occur,  would  cause  a  great 
deal  more  damage.  Quite  generally,  a  city  in  such  a  situation  must 
actually  go  through  the  experience  of  a  great  flood  before  it  will 
take  account  of  its  interest  and  be  willing  to  pay  for  the  necessary 
protection. 

In  working  out  plans  for  flood  prevention  sometimes  the  problem 
is  very  much,  simplified  by  the  fact  that  only  one  method  of  im- 
provement is  .possible.  In  other  cases  several  entirely  feasible 
methods  present  themselves,  any  one  of  which  can  be  followed  at  an 
expense  that  is  fully  justified. 

Floods  on  the  Schuylkill  River  at  Reading  can  be  controlled  by 
either  of  two  or  three  methods,  and  careful  and  detailed  surveys 
and  studies  will  be  required  to  determine  finally  which  is  best  and 
least  costly.  Any  method  of  flood  control  will  be  expensive,  and  may 
cost  more  than  would  seem  at  present  to  be  justified  by  the  interests 
involved. 

Control  by  dams  and  retarding  basins  may  be  dismissed  at  once 
as  impracticable  in  this  case.    Most  of  the  best  sites  for  dams  and 
for  storage  areas  are  occupied  by  railroads.     The  Tulpehocken 
Creek,  entering  the  Schuylkill  River  from  the  west  at  Reading,  has 
apparently  excellent  dam  sites  and  storage  areas  that  are  not  oc- 
cupied by  expensive  improvements.    This  stream  doubtless  can  be 
completely  controlled  by  dams,  but  its  drainage  area  is  only  200 
square  miles,  as  compared  with  900  square  miles  for  the  Schuylkill 
at  Reading,  so  its  control  would  only  partially  solve  the  problem. 
The  control  of  this  one  stream  by  a  dam  and  retarding  basin  prob- 
ably would  cost  more  than  complete  flood  control  for  the  city  by 
other  methods.    Tulpehocken  Creek  would,  however,  furnish  valu- 
able water  supply  storage,  if  it  should  be  needed  for  industries  in 
or  below  Reading.    An  examination  of  the  map  suggests  a  straight- 
ening of  the  river  by  cutting  off  2  bends  just  below  Reading.  Such 
a  straightening  would  eliminate  the  need  for  four  large  railroad 
bridges,  but  would  require  2  very  deep  cuts,  one  of  more  than  100 
feet.    They  would  cost  more  than  protection  by  other  means,  and 
would  only  partially  solve  the  problem. 

Methods  of  flood  control  which  appear  to  be  feasible  from  an 
engineering  viewpoint  are: 

1.  The  enlargement  of  the  river  channel  by  excavation. 

2.  The  construction  of  a  concrete  wall  along  the  east  bank  of  the 
river. 
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3.    The  construction  of  a  levee  along  the  east  bank. 

1.    A  combination  of  the  three  methods  mentioned  above. 

The  enlargement  of  the  river  by  excavating  the  channel  would  re- 
quire the  removal  of  perhaps  1,000,000  cubic  yards  of  material  in 
order  to  secure  full  protection.  The  most  feasible  method  for  doing 
this  work  probably  would  be  excavation  by  means  of  dragline  ma- 
chines of  the  revolving  type,  loading  the  material  on  cars  and  trans- 
porting it  to  some  place  where  it  could  be  dumped.  The  cost  would, 
depend  largely  upon  the  difficulty  of  finding  suitable  places  for  wast- 
ing the  excavated  material,  upon  the  character  of  the  soil  or  rock 
excavated,  and  upon  interference  with  existing  improvements.  These 
and  general  construction  costs  are  so  difficult  to  determine  in  this 
case  that  the  cost  per  yard  cannot  be  estimated  without  careful  in- 
vestigation. It  probably  avouM  be  between  60  cents  and  a  dollar  per 
cubic  yard.  Among  objections  to  this  plan  would  be  the  possible 
high  cost  of  maintaining  the  excavated  channel  due  to  silting  or 
caving  of  banks,  the  possibility  of  undermining  bridge  foundations 
and  possible  interference  with  existing  dams.  One  important  ad- 
vantage of  protection  by  channel  excavation  is  the  fact  that  local 
drainage  would  not  be  interrupted,  and  that  a  partial  improvement 
might  be  carried  out  without  danger  of  failure  such  as  would  fol- 
low the  overtopping  of  levees. 

A  levee  along  the  east  bank  of  the  river  is  not  feasible  unless  the 
bed  of  the  Schuylkill  canal  can  be  occupied,  because  the  canal  and 
railroad  tracks  are  too  close  to  the  river  to  allow  levee  construction 
between  them.  If  the  canal  could  be  entirely  abandoned  complete 
protection  could  be  afforded  the  city  by  this  means  at  a  cost  of  per- 
haps a  half  million  dollars,  except  that  back  water  at  the  lower 
end  might  not  be  entirely  prevented.  If  the  canal  cannot  be  entire- 
ly abandoned,  it  might  be  carried  through  the  city  in  the  bed  of 
the  river  by  the  construction  of  two  low  dams  fitted  with  locks,  thus 
releasing  the  present  canal  for  a  levee  location. 

The  narrow  strip  of  land  between  the  canal  and  the  river,  while 
not  wide  enough  for  a  levee,  probably  would  be  a  suitable  location 
for  a  concrete  wall.  The  uncertainty  in  the  cost  of  such  a  wall, 
aside  from  present  fluctuations  of  construction  costs  in  general,  is 
because  the  character  of  the  foundation  is  unknown,  as  are  also  the 
complications  which  would  be  encountered  in  occupying  part  of  the 
canal  right  of  way.  Such  a  concrete  wall  Avould  require  a  flood 
gate  where  the  canal  leaves  the  river  in  the  upper  part  of  the  city, 
and  probably  another  at  the  lower  end  of  the  city  where  the  canal 
enters  the  river.  The  cost  of  flood  protection  by  means  of  such  a 
wall  might  be  three  quarters  of  a  million  dollars,  but  dependable 
estimates  would  require  very  careful  investigation. 
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Along  part  of  the  bank  east  of  the  river  through  the  city  there  is 
room  to  construct  a  levee  without  interfering  with  canal  or  railroads. 
The  improvement  might  consist  of  an  earth  levee  where  there  is 
room,  and  of  a  concrete  wall  where  the  canal  is  very  close  to  the 
river  bank.  Probably  a  limited  amount  of  channel  improvement 
by  dredging  would  enable  such  a  combined  improvement  to  be  car- 
ried out  with  further  economies. 

The  comparative  economy  of  these  different  methods  can  be  de- 
termined only  by  comparisons  following  careful  examinations  of 
foundation  material  for  concrete  walls,  of  the  possibility  of  dispos- 
ing of  excavated  earth,  of  the  possibility  of  displacing  or  moving 
the  canal,  of  the  cost  of  right  of  way,  and  of  other  items.  It  is 
probable  that  complete  protection  by  any  method  will  cost  not  less 
than  half  a  million  dollars,  and  it  is  quite  probable,  judging  from 
a  preliminary  examination,  that  complete  protection  can  be  secured 
for  not  to  exceed  a  million  dollars. 

SUGGESTIONS  FOR  FLOOD  CONTROL  PLANS  FOR  CODORUS  CREEK 
AT  YORK,  PENN'A. 
Codorus  Creek,  at  York,  has  a  drainage  area  of  about  220  square 
miles  of  hilly  country,  the  soil  being  in  general  a  clay  loam.  The 
mean  annual  rainfall  is  about  40  inches.  The  greatest  flood  on 
record  was  that  of  1884,  the  discharge  of  which  we  estimate  to  have 
been  over  40,000  cubic  feet  per  second,  or  at  a  rate  of  nearly  190  sec- 
ond-feet per  square  mile  of  drainage  area.  This  was  a  very  great 
flood,  and  probably  will  not  be  exceeded  as  often  as  once  in  a  century. 
However,  smaller  floods  do  serious  damage,  and  as  time  passes  the 
damage  resulting  from  a  flood  of  a  given  height  will  increase  be- 
cause of  the  increase  of  improvements. 

POSSIBLE  TYPES  OF  IMPROVEMENT. 
We  have  examined  into  the  possibility  of  protecting  York  from 
floods  by  means  of  channel  excavation,  by  levee  construction,  and 
by  the  construction  of  dams  and  retarding  basins.    The  data,  upon 
which  this  report- is  based,  consists  of: 

1.  A  topographic  map  of  Codorus  Creek  through  York,  and 
through  the  adjacent  territory  above  and  below. 

2.  A  profile  of  the  river,  showing  the  bottom  of  the  channel, 
the  water  surface  at  low  water,  the  water  surface  during  the  flood  of 
1884,  and  the  clearance  lines  of  the  various  bridges. 

3.  Cross-sections  of  the  river  at  the  bridges  and  at  intermediate 
points. 

4.  A  property  map  giving  estimated  market  values  of  property 
which  probably  would  have  to  be  taken  for  levee  construction. 

5.  A  description  of  Codorus  Creek  and  its  watershed. 
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DAMS  AND  RETARDING  BASINS. 
There  is  an  excellent  dam  site  on  the  branch  of  Codorns  Creek 
southwest  of  York  and  northeast  of  Spring  Grove  but  the  area 
drained  by  this  branch  is  so  small  that  the  construction  of  the  dam 
would  not  control  floods  through  the  city.  The  site  might  be  used 
for  water  storage  and  so  might  become  a  valuable  asset  to  the  city  of 
York,  but  its  development  for  flood  prevention  would  not  be  wise. 
No  survey  has  been  made  of  this  site  nor  of  the  watershed  above 
it,  so  definite  estimates  of  possible  storage  cannot  be  made.  The 
other  branches  of  the  creek  do  not  show  promising  sites  for  flood 
control  dams. 

LEVEES. 

The  cost  of  the  actual  construction  of  levees  along  Codorus  Creek 
through  York  would  be  very  small,  but  so  many  complications  would 
be  met  as  to  make  this  method  of  improvement  alone  impracticable. 

In  the  flrst  place  it  would  be  necessary  to  condemn  probably  $100,- 
000  worth  of  property  in  order  to  secure  the  land  necessary  for 
building  the  levees.  Estimates  were  obtained  of  the  market  values 
of  strips  of  land  50  to  100  feet  wide  along  the  banks,  so  located  as 
to  be  suitable  for  levee  locations,  the  total  estimated  value  being 
|305,000.  A  part  of  this  might  not  be  necessary,  but  there  would 
doubtless  be  very  considerable  damage  to  adjoining  land  which 
would  not  be  taken.  It  would  be  necessary  to  raise  all  city  bridges 
various  amounts  up  to  8  feet  or  more  and  the  changing  of  street 
approaches  to  these  new  bridge  elevations  would  be  a  very  serious 
undertaking.  It  would  be  necessary  to  rearrange  the  sewer  system, 
placing  gates  at  the  outlets  and  providing  a  pumping  system  for 
removing  the  storm  and  sanitary  sewage  during  high  water.  In 
case  of  a  failure  of  the  levees  the  city  would  be  flooded,  and  this 
possibility  would  make  necessary  a  large  factor  of  safety  in  the 
height  and  dimensions  of  the  levees.  They  would  need  to  be  built 
3  to  5  feet  above  the  probable  level  of  high  water. 

All  of  the  earth  used  in  building  these  levees  would  be  excavated 
from  the  channel,  thus  making  the  excavation  do  double  duty.  In 
fact,  the  earth  excavated  from  the  channels  could  be  placed  in  levees 
along  the  side  cheaper  than  it  could  be  removed  from  the  city,  so 
far  as  the  earth  work  itself  would  be  concerned,  but  these  advan- 
tages would  not  compensate  for  the  large  cost  of  right  of  way  and 
damages. 

CHANNEL  IMPROVEMENT  WITH  LOW  LEVEES. 

In  our  opinion,  the  proper  type  of  flood  control  improvements  for 
York  is  channel  excavatiou  and  improvement,  supplemented  by  small 
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levees.  We  would  recommend  a  channel  having  a  capacity  of  about 
45,000  cubic  feet  per  second,  or  about  10%  greater  than  the  flood 
discharge  of  1884.  We  believe  that  Hood  will  seldom  be  exceeded. 
In  making  the  excavation  the  channel  should  be  given  a  fairly  uni- 
form alignment  by  trimming  off  projections  on  the  sides,  smoothing 
and  deepening  the  bottom,  and  improving  the  locations  around 
curves. 

An  increase  in  average  depth  of  about  5  feet  could  be  secured 
through  the  central  part  of  the  city,  and  for  a  considerable  part  of 
the  distance  additional  width  could  be  secured  without  occupying 
valuable  property.  The  present  cross-sectional/-  area  'under  rthe 
bridges  is  from  1700  to  2900  square  feet,  (not  including  the  W.  M. 
R.  R.  Bridge  which  lias  a  much  larger  cross-section).  The  improved 
cross-sectional  area  should  be  about  3700  square  feet,  of  which  per- 
haps 100  square  feet  can  be  secured  by  building  low  levees,  about 
3  feet  high,  and  the  remainder  by  excavation.  About  250,000  cubic 
yards  of  excavation  would  be  required  through  the  city  and  per- 
haps 800,000  cubic  yards  in  the  two  miles  below  the  city,  the  latter 
being  needed  to  give  a  free  outlet.  The  excavation  in  the  city  prob- 
ably could  best  be  handled  by  draglines  loading  into  4  yard  dump 
cars  carried  on  track  located  along  the  low  water  line  and  propelled 
by  gasoline  locomotives.  By  this  method  the  earth  could  be  ex- 
cavated, loaded  on  cars,  carried  to  a  point  below  the  city  and  dumped 
at  a  total  cost  of  about  75  cents  per  cubic  yard,  or  a  total  perhaps  of 
.$200,000  for  this  excavation.  The  800,000  cubic  yards  of  excavation 
below  the  city  would  be  wasted  along  the  river  bank  at  a  cost  of 
20  cents  per  cubic  yard,  or  a  total  of  |16Q,000.  Any  material  placed 
in  levees  through  the  city  would  be  handled  more  cheaply  than  that 
hauled  away,  and  would  not  add  to  the  cost,  except  for  right  of  way. 
For  levees  3  or  4  feet  high  the  right  of  way  probably  could  be  secured 
for  $100,000  or  less.  At  the  upper  end  of  the  city  levees  might 
largely  replace  channel  enlargement,  as  the  right  of  way  might  be 
secured  at  small  expense.  The  cost  of  changing  sewers  and  water 
mains,  protecting  bridge  piers,  paving  exposed  sections  of  the  banks, 
and  other  details  probably  would  cost  not  less  than  another  $100,- 
000,  or  $200,000.  The  inclusion  of  legal,  engineering  and  other  ex- 
penses and  unforeseen  contingencies  probably  would  bring  the  total 
cost  up  to  $750,000. 

There  is  great  risk  in  making  estimates  on  the  basis  of  preliminary 
surveys,  because  there  are  many  uncertain  factors  which  can  be  de- 
termined only  by  very  careful  surveys  and  investigations.  The  cost 
of  right  of  way  is  very  indefinite,  the  uncertain  depth  of  bridge  piers, 
the  possibility  of  encountering  rock,  the  very  high  cost  of  removing 
steel  work  from  wrecked  bridges  which  may  be  buried  in  the  river 
bed,  the  interference  with  water,  gas  and  sewer  mains  crossing  the 
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bed  of  the  river,  and  with  dams,  the  cost  of  labor  and  material  when 
the  work  is  done  and  many  other  factors  tend  to  make  a  prelimi- 
nary estimate  uncertain.  The  cost  might  vary  $250,000  either  way 
from  the  figures  submitted.  However,  we  believe  that  the  general 
method  of  flood  control,  that  of  channel  enlargement  supplemented 
by  low  levees,  is  the  method  which  will  be  found  most  economical. 
If  the  interests  at  stake  justify  the  expenditure  there  are  no  insu- 
perable engineering  difficulties  in  the  way  of  protecting  York  from 
floods. 

IMMEDIATE  STEPS  NECESSARY. 

Every  year  makes  flood  protection  more  difficult  and  expensive, 
because  there  is  a  continually  increasing  encroachment  on  the  chan- 
nel. Definite  bank  lines  should  be  established  after  careful  study, 
within  which  no  structure  or  encroachment  should  be  allowed,  ex- 
cept upon  authority  of  the  Water  Supply  Commission. 

The  large  willow  trees  growing  along  the  low  water  shore  of  the 
creek  add  much  to  the  appearance  of  the  city,  but  also  add  much  to 
the  flood  menace.  The  capacity  of  the  creek  would  be  very  material- 
ly enlarged  if  these  willows  should  be  cut  down.  The  decrease  of 
channel  capacity  caused  by  these  trees  is  not  due  to  the  part  of  the 
channel  they  occupy,  but  to  the  manner  in  which  they  disturb  the 
flow  of  the  water  by  causing  eddies  and  cross  currents.  No  other 
money  could  be  used  so  profitably  in  flood  control  as  that  spent  in 
removing  these  trees  and  all  other  unnecessary  obstructions  in  the 
channel. 

In  the  future,  bridges  across  the  creek  should  be  built  so  as  to  fit 
into  a  plan  fur  flood  control.  Nearly  all  the  present  bridges  would 
be  carried  away  by  a  recurrence  of  the  1884  flood.  Among  the  ex- 
isting bridges,  the  Princess  St.,  Market  St.,  Philadelphia  St.,  Penn 
St.,  Richland  Ave.  and  the  N.  C.  R.  R.  bridges  are  so  low  that  even 
with  channel  improvement  it  probably  would  not  be  feasible  to  lower 
the  flood  level  enough  to  clear  them.  Unless  they  could  be  raised  3 
feet  or  more  they  probably  would  be  carried  away  by  a  recurrence 
of  the  1884  flood". 

FLOOD  STUDIES,  THEIR  PURPOSE  AND  METHODS. 

Flood  forcasts  are  essential  in  order  to  reduce  the  damage  which 
may  occur  to  life  and  property  where  extreme  river  stages  come  with- 
out warning.  The  prevention  and  control  of  floods  by  suitable  en- 
gineering works  is  a  vital  part  of  the  development  of  our  communities 
located  along  streams.  Estimates  of  the  probable  frequency  and  mag- 
nitude of  floods  are  essential  in  order  that  safe  and  reasonable 
standards  may  be  set  for  the  building  of  structures  in,  along  and 
across  streams. 

Chapter  II  contained  in  this  report,  entitled  "Flood  Studies,  Their 
Purpose  and  Methods"  presents  in  detail  the  causes  of  floods  and  the 
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principal  factors  affecting  them,  types  and  measurements  of  floods, 
past  records,  flood  forecasts  and  their  value,  forecasting  methods, 
the  effect  of  floods,  control  or  prevention  and  conclusions. 

STREAM  GAGING,  FLOOD  WARNING  AND  PRECIPITATION. 

At  the  beginning  of  1919  there  were  96  stream  gaging  stations 
maintained  by  the  Commission  in  Pennsylvania.  The  Mahoning 
Eiver  station  at  New  Castle,  was  discontinued  on  April  3,  1919, 
for  the  reason  that  the  record  was  unreliable  due  to  backwater  from 
the  Shenango  Eiver.  A  new  station  was  established  in  the  Swatara 
Creek  at  Harpers,  seven  miles  northeast  of  Annville,  Lebanon 
County.  In  1920,  thirteen  stations  were  discontinued  and  three  new 
stations  established,  leaving  a  total  of  86  stations  at  the  end  of  the 
year. 

Only  two  floods  occurred  during  1919  and  one  in  1920  of  suf- 
ficient magnitude  to  warrant  the  issuance  of  flood  warnings.  The 
rainfall  stations  were  maintained  as  usual  and  arrangements  were 
made  for  publishing  the  records  in  the  monthly  and  annual  bul- 
letins of  the  United  States  Weather  Bureau. 

PYMATUNING  RESERVOIR  PROJECT. 

The  provision  contained  in  the  Act  of  July  25th,  1917,  that  no 
portion  of  the  money  appropriated  by  the  Act  should  "be  available, 
until  the  Commonwealth  of  Pennsylvania  has  full  power  and  au- 
thority to  submerge  lands  in  the  State  of  Ohio  necessary  for  the 
establishment  and  maintenance  of  the  reservoir  to  conserve  the 
waters  of  Pymatuning  Swamp ;  nor  shall  any  money  hereby  appropri- 
ated be  available,  until  the  title  to  all  property  located  in  the  State 
of  Ohio  and  necessary,  in  the  opinion  of  the  Water  Supply  Com- 
mission of  Pennsylvania,  to  be  acquired  for  the  erection  and  main- 
tenance of  said  dam  and  reservoir,  has  been  transferred  clear  of  all 
incumbrances,  to  the  Commonwealth  of  Pennsylvania,"  was  amended 
by  the  Act  of  July  18th,  1919,  by  providing  in  Section  2  that: 

"No  portion  of  the  money  hereby  appropriated  shall  be 
used  for  the  acquisition  of  lands  in  the  State  of  Ohio,  nor 
shall  any  lands  located  in  the  State  of  Ohio  necessary 
for  the  maintenance  and  operation  of  the  said  reservoir 
be  submerged  until  written  consent  shall  have  been 
given  by  the  owners  of  all  such  land  in  the  State  of 
Ohio  authorizing  such  submergence  and  waiving  all  dam- 
ages that  might  accrue  as  a  result  thereof,  which  con- 
sents shall  be  approved  by  the  Attorney  General  of  the 
Commonwealth  of  Pennsylvania.  The  money  hereby 
appropriated  be,  and  the  same  is,  made  available  for  the 
use  of  the  Water  Supply  Commission  of  Pennsylvania 
in  the  acquisition  of  lands  in  the  Commonwealth  of 
Pennsylvania  necessary  for  the  maintenance  and  opera- 
tion of  said  reservoir,  immediately  upon  the  approval  of 
this  act," 
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Under  the  Pymatuning  Reservoir  Project,  it  is  proposed  to  con- 
struct a  dam  44  feet  in  maximum  height  and  800  feet  long  across 
the  Shenango  River,  one  and  one-quarter  miles  above  Jamestown, 
Mercer  County,  which  will  create  a  reservoir  with  a  water  surface 
area  of  26  square  miles  and  a  capacity  of  63  billion  gallons.  The 
reservoir  will  be  built  for  the  purpose  of  regulating  the  flow  of  the 
Shenango  and  Beaver  rivers.  By  means  of  it.  the  dry  weather  flow 
of  the  Shenango  River  at  Sharon  will  be  increased  to  a  minimum  of 
400  cubic  feet  per  second,  the  minimum  flow  without  regulation 
falling  as  low  as  20  cubic  feet  per  second.  Flood  flow  will  also  be  de- 
creased ;  had  the  reservoir  been  in  existence  at  the  time  of  the  great 
flood  in  March.  1913,  the  flow  at  Sharon  would  have  been  reduced 
33%,  equivalent  to  a  four  foot  reduction  in  gage  height. 

The  preliminary  investigation  and  engineering  work  has  been  com- 
pleted up  to  the  point  of  acquiring  land  and  starting  actual  construc- 
tion. A  complete  survey  was  made  of  the  site  and  topographical 
maps  prepared  on  a  scale  of  300  ft.  to  the  inch,  with  two  foot  contours. 
Maps  were  also  prepared  showing  the  various  properties  and  the 
classification  of  the  land  of  each  individual  farm.  A  timber  survey 
was  made  in  co-operation  with  the  State  Forestry  Commission  and 
the  timbered  areas  plotted  on  maps.  Surveys  and  studies  of  vari- 
ous dam  sites  resulted  in  the  selection  of  a  site  one  and  one-quarter 
miles  above  Jamestown,  at  which  location  investigations  were  made 
of  the  underground  conditions  by  means  of  test  pits  and  borings.  The 
dam  has  been  designed  and  complete  plans  and  specifications  pre- 
pared. The  engineering  work  also  includes  complete  studies  of  the 
hydraulics  of  the  stream  and  the  amount  of  regulation  that  can  be 
afforded  by  the  reservoir.  All  buildings  in  the  reservoir  site  Avere 
measured  and  their  value  estimated  and  relocation  surveys  made 
for  roads  and  railroads. 

In  1920.  the  land  necessary  of  acquisition  was  appraised  by  a 
board,  appointed  by  the  Water  Supply  Commission,  made  up  of 
bankers  living  in  the  vicinity  of  the  proposed  reservoir.    The  per- 
sonnel of  this  board  was  as  follows: 
W.  A.  McMasters,  Chairman, 

President.  Jamestown  Banking  Co.,  Jamestown,  Pa. 
Daniel  L.  Bunnell, 

President,  Linesville  State  Bank.  Linesville.  Pa. 
Harry  McDowell, 

Vice-President,  McDowell  National  Bank,  Sharon,  Pa. 
John  E.  Reynolds, 

President,  Merchants  National  Bank,  Meadville,  Pa. 
George  S.  Beal. 

Representing  the  Water  Supply  Commission  of  Pennsylvania. 
This  board  made  examinations  of  various  parcels  of  land  in  the 
reservoir  area,  classified  the  land  into  various  groups  and  placed 
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a  valuation  on  each  class  of  land  for  each  farm,  including  value  of 
timber  and  buildings.  The  report  of  the  board  was  hied  with  the 
Commission  in  December,  1920.  At  the  close  of  the  year,  the  Com- 
mission was  in  position  to  proceed  with  the  purchase  of  land  in  Penn- 
sylvania to  the  extent  of  the  appropriation  then  available,  which 
was  about  one-third  of  the  amount  necessary  to  acquire  the  Penn- 
sylvania land. 

IMPROVEMENT  OF  FRENCH  CREEK  AT  MEADVILLE. 

Under  the  Act  of  July  25,  1917,  P.  L.  1191,  an  appropriation  of 
$25,000  was  placed  at  the  disposal  of  the  Commission  for  deepening, 
widening  and  improving  French  Creek  so  as  to  reduce  flood  damage 
at  Meadville,  Crawford  County,  said  appropriation  being  dependent 
upon  a  like  amount  being  raised  and  made  available  for  the  work 
by  citizens,  corporations,  the  City  of  Meadville  and  the  County  of 
Crawford.  The  Act  of  July  18,  1919,  Appropriation  Acts,  page  247, 
provided  an  additional  appropriation  of  $25,000  for  the  purpose  of 
carrying  into  effect  the  provisions  of  the  above  Act.  The  total 
amount  of  the  appropriation  has  been  made  available  by  the  follow- 
ing subscriptions  from  parties  in  interest: 

County  of  Crawford    $5,000 

City  of  Meadville    5,000 

Erie  Railroad    10,000 

Bessemer  &  Lake  Erie  Railroad    5,000 

The  Water  Supply  Commission  made  a  topographical  survey  of 
French  Creek  from  the  Bemustown  Dam,  about  two  miles  above  the 
city  to  a  point  2,000  feet  below  the  Wilson  Chute  Bridge,  approxi- 
mately three  miles  below  the  city,  a  total  distance  of  6.5  miles.  From 
this  survey,  with  profiles  and  cross-sections,  a  general  plan  has 
been  developed  for  protecting  the  city  from  floods  and  an  estimate 
made  of  the  probable  cost  of  such  protection.  The  investigation  and 
study  shows  that  the  amount  appropriated  and  made  available  is 
wholly  inadequate  for  the  work  and  that  $75,000  could  not  be  ex- 
pended on  any  unit  of  the  work  which  would  be  of  permanent  bene- 
fit unless  it  were  followed  by  additional  appropriations  sufficient  to 
complete  the  project.  The  Commission  was  not  willing,  under  these 
conditions,  to  start  work  upon  the  project  with  the'  appropriation 
available,  as  it  could  not  be  assured  that  further  appropriations 
would  be  made  to  complete  the  work,  and  unless  they  were,  the  $75,- 
000  would  afford  only  temporary  relief  and,  in  all  probability,  be 
wasted. 

COMPILATION  OF  LAWS. 

A  compilation  of  the  Law  relating  to  Water  and  Water  Power 
Companies,  made  by  the  Water  Supply  Commission,  in  1909,  was 
revised  and  published,  with  an  Appendix  containing  the  Law  relat- 
ing to  the  Water  Supply  Commission,  its  Rules  of  Procedure,  and 
Forms. 
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CHAPTER  II 


FLOOD  STUDIES,  THEIR  PURPOSE  AND  METHODS 
INTRODUCTION. 

A  considerable  part  of  the  population  and  of  the  property  of  the 
State  of  Pennsylvania  is  located  along  its  streams,  and  unless 
these  streams  are  under  control  both  people  and  property  will  ex- 
ist in  a  considerable  degree  of  insecurity.  Where  the  insecurity  of 
a  community  is  great,  its  progress  may  be  retarded  or  even 
stopped.  In  order  to  secure  this  control,  a  consistent,  orderly  and 
continuous  study  of  flood  conditions  is  necessary.  Among  the  more 
important  aims  of  such  study  are  the  preparation  for  flood  fore- 
casts, for  flood  control  works  and  for  estimates  of  the  probable 
frequency  and  magnitude  of  Hoods. 

Flood  forecasts  are  essential  in  order  to  reduce  the  damage 
which  may  occur  to  life  and  property  where  extreme  river  stages 
come  without  warning.  The  prevention  and  control  of  lioods  by 
suitable  engineering  works  is  a  vital  part  of  the  development  of 
our  communities  located  along  rivers.  Estimates  of  the  probable 
frequency  and  magnitude  of  lioods  are  essential  in  order  that  safe 
and  reasonable  standards  may  be  set  for  building  dams,  bridges 
and  abutments;  for  establishing  harbor  lines;  for  determining  the 
feasibility  and  cost  of  flood  control  works;  the  requirements  of 
storage  reservoirs;  and  the  determination  of  the  values  of  land  and 
property  subject  to  flood. 

Flood  studies,  intelligently  and  thoroughly  carried  on  for  a 
period  of  years  will  in  an  actual  and  practical  manner  reduce  the 
uncertainty  of  flood  control  plans,  of  flood  forecasts  and  of  the  re- 
quirements for  the  safe  construction  of  bridges,  clams  and  other 
structures  along  our  rivers.  The  degree  to  which  such  uncertain- 
ties can  be  removed  will  depend  upon  the  intelligence  and  thorough- 
ness with  which  such  studies  are  carried  on,  and  especially  upon 
the  length  of  time  during  which  observations  are  made  and  rec- 
ords kept. 

To  accomplish  these  results,  our  flood  studies  should  include: 
The  causes  of  floods,  and  the  factors  which  affect  the  time  and 

frequency  of  their  occurrence  and  their  intensity. 

The  measurement  of  floods,  so  we  shall  be  able  to  deal  with 

definite  quantities,  and  not  be  limited  to  indefinite  and  uncertain 

impressions  as  to  magnitude. 


Records  of  past  floods.  As  past  events  are  the  best  key  we  have 
to  the  future,  the  records  of  past  floods,  and  continuing  records 
of  floods  as  they  occur,  constitute  the  best  possible  basis  for  esti- 
mating what  may  happen. 

THE  CAUSES  OF  FLOODS. 

A  knowledge  of  the  causes  of  floods  is  essential  to  intelligent  con- 
trol or  forecasting. 

The  dominant  cause  of  floods  is  excessive  rainfall.  In  Pennsyl- 
vania there  are  two  partially  distinct  types  of  storm  which  cause 
floods.  During  the  winter  and  early  spring  we  are  most  likely  to 
have  long  continuous  rainstorms  covering  large  areas,  and  these  are 
responsible  for  most  of  the  excessive  stages  on  our  large  streams. 
This  type  of  rainstorm  may  cover  many  thousands  of  square  miles,, 
but  a  precipitation  of  four  inches  in  24  hours  at  any  one  place 
would  be  about  the  maximum.  During  the  summer  and  fall 
months,  we  have  thunder  stornis,  during  which  a  much  heavier  rate 
of  rainfall  may  occur  for  short  periods  and  over  small  areas.  This 
type  of  storm  rarely  affects  our  larger  rivers,  but  usually  is  the 
direct  cause  of  the  greatest  and  most  disastrous  floods  on  very 
small  streams. 

Next  to  excessive  rainfall,  the  melting  of  snow  is  most  promi- 
nent as  a  cause  of  high  river  stages.  More  -than  a  month's  accu- 
mulated precipitation  in  the  form  of  snow  may  reach  the  river 
channels  during  a  few  days  of  warm  weather,  especially  if  it  is 
accompanied  by  rain. 

Another  cause  of  floods,  more  characteristic  of  Pennsylvania 
streams  than  of  those  of  any  other  state,  is  the  breaking  of  ice 
jams.  In  the  region  to  the  north  of  Pennsylvania  ice  generally 
goes  out  of  the  streams  in  the  spring  in  a  harmless  manner.  In 
the  region  to  the  south  there  seldom  is  ice  enough  to  cause  serious 
jams.  On  some  Pennsylvania  streams  after  a  heavy  layer  of  ice 
has  formed,  a  sudden  rise,  due  to  rain  or  melting  snow,  will  break 
it  up  and  float  it  down  river.  Sometimes  the  ice  cakes  will  be  hung 
up  on  a  shallows  or  rapids,  forming  a  jam  or  dam  which  may  be- 
come 50  feet  high  or  more.  Damage  results  both  from  submergence 
of  property  above  the  ice  jam  and  from  the  rush  of  water  below 
when  the  jam  breaks. 

The  breaking  of  dams  is  an  infrequent  but  almost  wholly  pre- 
ventable cause  of  floods,  the  most  prominent  example  in  Pennsyl- 
vania being  the  well  known  Johnstown  flood. 

There  are  a  few  other  primary  causes  of  floods,  but  they  have 
little  importance  in  the  aggregate.  One  of  the  most  curious  and 
at  the  same  time  infrequent  is  the  formation  of  temporary  reser- 
voirs due  to  landslides  across  river  valleys.    A  few  notable  floods 
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have  occurred  in  Europe  during  past  centuries  from  this  cause.  A 
few  years  ago  in  India  a  great  landslide  occurred  across  the  val- 
ley of  an  important  river.  So  great  was  the  slide  that  a  year  and 
a  half  passed  before  the  reservoir  area  above  was  filled.  By  care- 
ful calculation  on  the  part  of  English  engineers  the  valley  below 
was  evacuated  so  that  there  was  almost  no  loss  of  life  and  very 
little  of  property  or  crops  when  the  great  barrier  was  overtopped 
and  broke. 

FACTORS  AFFECTING  FLOODS 
While  most  floods  are  due  to  excessive  rainfall,  they  are  greatly 
affected  by  various  other  conditions,  among  which  the  following  are 
most  important. 

Topography, 

Quite  naturally  a  hilly  or  mountainous  country  will  have  a  more 
rapid  runoff  than  a  flat  country,  but  the  effect  of  this  factor  can  be 
exaggerated.  Land  sufficiently  rolling  to  allow  water  to  run  off  as 
fast  as  it  falls  may  cause  as  great  Hoods  as  the  most  mountainous 
regions.  A  farming  country  with  rolling  bind  having  local  slopes 
of  50  or  100  feet  to  the  mile  may  have  as  high  rates  of  runoff  as 
mountain  land  with  local  slopes  of  2,000  feet  or  more  to  the  mile. 

Soil. 

Commonly  more  important  even  than  topography  in  effect  on  floods 
is  the  structure  of  the  soil.  A  tight  clay  soil  may  require  80  or  00 
per  cent  of  a  heavy  rain  fall  to  run  off  and  cause  flood,  whereas  the 
same  rainstorm  falling  on  loose  or  sandy  soil  might  have  an  im- 
mediate runoff  of  only  20  or  30  per  cent,  the  remainder  soaking 
away  into  the  soil  and  reaching  the  streams  more  gradually. 

Season,  Temperature  and  Evaporation. 

Evaporation  plays  a  very  large  part  in  determining  what  part  of 
a  heavy  rainfall  will  run  off  to  cause  flood,  and  evaporation  in  turn 
depends  upon  temperature,  and  that  largely  upon  the  season.  Al- 
though 80  or  90  per  cent  of  a  heavy  rain  falling  on  water  soaked 
ground  mav  run  off  and  cause  flood  stages,  the  same  rain  falling  on 
a  drainage  area  after  a  long  drouth  may  have  a  runoff  of  only  20  per 
cent.  Closely  associated  Avith  evaporation  is  the  transpiration  of 
plants,  that  is,  the  giving  off  of  water  through  the  leaves.  During 
a  month  of  warm  summer  weather  a  forest  or  corn  field  or  meadow 
in  Pennsylvania  may  draw  out  of  the  soil  and  pass  into  the  air  two 
or  three  times  as  much  water  as  ordinarily  falls  as  rain  during  the 
same  period. 

As  a  general  result  of  evaporation  and  weather  conditions  flood 
stages  are  much  more  frequent  during  winter  and  spring  months, 


even  though  intense  rainfalls  over  small  areas  are  more  frequent  dur- 
ing the  summer,  for  in  a  dry  or  well  drained  state,  the  surface  soil, 
even  if  it  is  clay,  becomes  a  reservoir  with  a  large  capacity  for  hold- 
ing water.  Over  the  Miami  River  drainage  area  in  Ohio  it  has  been 
found  by  careful  observation  that  after  a  summer  drouth  the  clay 
loam  surface  soil  will  absorb  about  2V>  inches  of  rain,  while  during 
wet  winter  weather  the  soil  is  nearly  saturated  and  nearly  all  of  a 
heavy  rainfall  will  reach  the  streams  Avithin  a  few  hours. 

Summer  floods  resulting  from  cloud  bursts  may  be  but  slightly 
affected  by  evaporation  conditions  because  the  rainfall  may  be  so 
intense  that  the  capacity  of  the  ground  to  store  water  may  have  very 
little  influence.  On  city  drainage  areas,  also,  Avhere  most  of  the 
surface  is  under  roof  or  pavement,  evaporation  and  temperature  con- 
ditions may  have  little  influence.  During  the  winter  a  frozen  ground 
surface  may  materially  affect  runoff,  especially  in  case  of  melting 
snow. 

The  Effect  of  Forest  on  Floods. 

This  subject  has  received  an  enormous  amount  of  public  attention, 
entirely  beyond  its  real  importance.  Forests  certainly  do  decrease 
the  flow  of  streams  to  some  extent,  by  catching  rainfall  on  the  leaf 
surfaces,  from  which  it  is  evaporated  directly  into  the  air  without 
even  touching  the  ground ;  by  pumping  water  out  of  the  ground  and 
breathing  it  into  the  air,  by  protecting  surface  soil  from  erosion  and 
gullying  with  the  consequent  tendency  to  rapid  runoff,  and  in  case 
of  evergreen  conifers,  by  protecting  snow  from  rapid  melting.  In 
general,  however,  the  project  of  reforestation  for  the  sake  of  flood 
prevention  is  so  impracticable  as  applied  to  Pennsylvania  conditions 
as  to  require  no  further  discussion. 

Flood  Distribution  by  Cycles. 

Much  has  been  written  in  an  effort  to  show  that  heavy  rainfalls 
and  the  resultant  floods  occur  in  cycles  of  several  years.  A  careful 
study  of  the  evidence  shows  it  to  be  so  vague  and  contradictory  as 
not  to  furnish  a  sound  basis  for  belief  in  such  cycles. 

It  is  only  as  vague  theories  and  generalities  are  reduced  to  specific 
knowledge  by  consistent  and  continuous  observation  and  study  that 
our  efforts  at  flood  control  and  forecasting  can  be  carried  out  with 
the  assurance  of  securing  the  results  intended.  Some  questions,  such 
as  the  relation  of  rainfall  to  runoff  on  a  particular  drainage  area 
can  be  conclusively  settled  by  the  studies  of  a  single  organization, 
such  as  the  Pennsylvania  Water  Supply  Commission.  Other  subjects, 
such  as  the  relation  of  forests  to  floods,  and  the  occurrence  of  floods 
in  cycles,  are  of  such  a  general  nature  that,  omitting  the  brilliant 
deductions  of  some  rare  individual,  a  concensus  of  opinion  will  be 
a  matter  of  gradual  development,  based  on  the  steady  accumulation 
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of  data  from  many  sources.  It  is  the  duty  of  every  public  organiza- 
tion engaged  in  scientific  investigation,  to  take  such  opportunity  as 
may  be  offered  to  add  its  contribution  to  the  general  sum  of  knowledge 
on  these  more  indefinite  problems,  unless  it  becomes  evident  that 
their  solution  is  not  of  material  importance. 

TYPES  OF  FLOODS 

In  some  regions  where  floods  arc  of  very  distinct  types,  their  time 
of  occurrence  can  be  quite  definitely  foretold,  and  only  their  magni- 
tude is  uncertain.  This  is  the  case  where  spring  floods  invariably 
follow  the  melting  of  winter  snow,  and  where  wet  and  dry  seasons 
are  of  regular  occurrences,  In  Pennsylvania  there  is  a  tendency  to 
types  of  floods,  but  less  distinct  divisions  can  be  made. 

The  type  of  late  winter  and  early  spring  flood,  resulting  from  the 
melting  of  snow  in  the  mountains  is  very  well  known.  There  is  a 
tendency  to  spring  floods  occurring  while  the  ground  is  still  water 
soaked.  During  the  summer  and  fall  months  floods  from  thunder 
storms  form  a  very  definite  type,  limited  usually  to  small  areas. 
While  these  types  are  not  so  distinct  as  in  some  regions,  a  knowledge 
of  them  is  very  essential  to  a  knowledge  of  flood  control  or  flood 
forecasting.  For  instance,  to  assume  the  possibility  of  a  storm  as 
intense  as  might  occur  during  the  summer,  but  with  the  wide  distribu- 
tion of  a  winter  or  early  spring  storm  probably  would  be  a  mistake. 

RAINFALL  RECORDS 

Of  prime  importance  in  flood  studies  is  a  continuous  record  of 
rainfall.  Insofar  as  the  U.  S.  Weather  Bureau  has  these  records  in 
charge,  a  close  cooperation  with  the  "Weather  Bureau  should  be  an 
integral  part  of  a  program  for  flood  studies.  The  work  of  the  bureau 
frequently  can  be  supplemented  in  such  a  manner  as  to  assist  in 
flood  forecasts  and  flood  records. 

Our  knowledge  of  rainfall  should  be  based  upon  definite  records. 
In  judging  the  future  by  the  past,  the  longer  the  period  during  which 
rainfall  records  have -been  kept,  and  the  more  systematic  and  com- 
plete they  are,  the  better  can  we  forecast  the  future.  Satisfactory 
and  fairly  abundant  rainfall  records  have  been  kept  for  only  about 
20  years  in  this  country. 

Rainfall  records  will  have  greater  value  if  they  are  consciously  co- 
ordinated with  other  flood  studies.  There  are  so  many  uses  for  such 
records  that  they  cannot  all  be  forseen  in  advance  and  it  is  a  wise 
policy  to  have  a  general  distribution  of  recording  stations  over  the 
state  There  are,  however,  areas  which  are  of  special  interest  and 
importance  from  the  standpoint  of  flood  danger,  and  in  these  areas 
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weather  gaging  stations  should  be  located  where  they  will  give  in- 
formation of  the  greatest  value.  Arrangements  should  be  made  for 
securing  special  reports  from  such  stations  during  floods. 

While  the  information  secured  at  rainfall  recording  stations  is 
the  fundamental  data  on  which  knowledge  of  rainfall  is  based,  yet 
this  information  becomes  of  value  in  hood  studies  only  insofar  as 
it  is  properly  classified  and  interpreted. 

In  case  we  are  making  flood  studies  of  any  watershed,  we  desire 
to  know: 

•   1.    How  frequently  damaging  storms  may  occur. 

2.  How  intense  rainfalls  may  occur  at  various  intervals. 

3.  How  long  continued  such  intense  rainfall  may  be. 

4.  How  large  an  area  may  be  covered  by  such  intense  rainfall. 
A  thorough  study  of  storm  rainfall  over  the  Eastern  United  States 

recently  has  been  completed  by  the  Miami  Conservancy  District  of 
Ohio,  and  results  published.  This  study,  which  occupied  about  five 
years  is  very  complete  in  a  general  way,  and  it  would  be  a  waste  of 
time  to  duplicate  that  effort  until  some  years  have  passed  and  a  much 
larger  amount  of  rainfall  data  has  been  collected. 

In  the  State  of  Pennsylvania,  however,  there  are  numerous  areas 
where  local  influences  affect  rainfall  to  such  an  extent  that  it  may 
not  be  possible  to  make  accurate  forecasts  until  a  more  detailed  study 
is  made  of  these  particular  localities.  In  these  cases  the  methods 
which  have  been  applied  to  the  country  at  large  can  be  applied  in 
greater  detail  to  limited  areas. 

THE  MEASUREMENT  OP  FLOODS 
Methods  of  stream  gaging  have  been  discussed  so  fully  in  the  re- 
ports of  the  Pennsylvania  Water  Supply  Commission,  and  in  those 
of  the  U.  S.  Geological  Survey  that  it  is  needless  to  repeat  them  here. 
The  State  should  have  a  system  of  stream  gagings  and  of  flood 
measurements  so  comprehensive  and  thorough  that  no  great  flood 
could  occur  on  an  important  stream  without  accurate  records  of  its 
magnitude  being  made,  and  the  average  frequency  and  intensity  of 
floods  on  all  important  streams  should  be  a  matter  of  definite  record. 
The  work  of  the  Commission  in  this  respect  has  been  in  operation 
for  a  number  of  years. 

RECORDS  OF  PAST  FLOODS 
Approximate  measurements  of  past  floods  on  the  more  important 
streams  of  the  state  have  been  made  and  published  by  the  Engineers 
of  the  Commission.  As  the  years  pass  their  value  will  become  more 
and  more  apparent.  Where  ever  it  is  possible,  by  recording  flood 
marks,  or  by  securing  additional  data  from  railway  or  highway 
officials  or  by  other  means,  to  enlarge  this  available  data,  the  op- 


portunity  should  not  be  lost.  While  this  information  has  great  value, 
an  effort  to  secure  it  at  once  impresses  on  one  its  essential  inferior- 
ity as  compared  with  records  properly  made  at  the  time  a  flood  oc- 
curs. 

FLOOD  FORECASTS 

This  work  is  of  such  practical  importance  on  the  streams  of  Penn- 
sylvania that  a  general  discussion  of  the  subject  is  to  the  point. 

The  forecasting  of  floods  in  this  country  was  taken  up  by  the  IT. 
S.  Weather  Bureau  in  1873.  The  work  was  begun  on  the  larger 
navigable  streams  such  as  the  Ohio  and  Mississippi,  but  was  ex- 
tended, little  by  little,  as  its  value  became  recognized,  until  it  now 
covers  practically  the  entire  country  and  reaches  into  all  drainage 
areas  where  flood  damages  are  of  very  great  magnitude. 

During  the  twenty  years  from  1873  to  1893  the  reports  were  tele- 
graphed to  Washington  and  the  forecasts  issued  from  that  office. 
In  1893  the  Avork  was  delegated  to  various  local  stations  of  the 
Weather  Bureau,  under  the  supervision  of  the  central  office,  each 
with  a  certain'  specified  territory  in  which  were  located  a  number  of 
both  river  and  rainfall  stations.  This  change  was  a  decided  improve- 
ment. The  local  forecasters  were  able  to  keep  in  closer  tou~h  with 
the  meteorological  and  river  conditions  throughout  their  territories: 
and  they  were  able  to  obtain  more  detailed  knowledge  of  the  physical 
character  of  the  drainage  areas.  The  results  were  greater  prompt- 
ness of  service  and  increased  accuracy.  Tn  1904,  the  service  was  ex- 
tended greatly  because  of  the  large  number  of  disastrous  floods  that 
occurred  during  the  preceding  year. 

More  recently  flood  forecasting  work  has  been  taken  up  by  various 
state  organizations  or  subdivisions,  such  as  the  Water  Supply  Com- 
mission of  Pennsylvania,  the  Miami  Conservancy  District  of  South- 
western Ohio,  and  certain  levee  districts  in  the  lower  Mississippi 
Valley. 

Value  of  Flood  Forecasts. 

To  be  of  greatest  value,  a  flood  forecast  should  be  made  as  far  as 
possible  in  advance  of  the  actual  time  of  arrival  of  the  flood  crest. 
It  should  give  the  time  flood  stage  is  expected  to  be  reached,  the 
maximum  stage  expected,  and  the  probable  time  of  occurrence  of 
the  maximum'  stage.  By  the  term  flood  stage  is  meant  the  elevation 
at  which  flooding  of  valuable  property  begins.  On  the  smaller  rivers 
the  time  the  danger  point  will  be  reached,  and  the  maximum  stage  ex- 
pected are  of  greatest  importance.  A  knowledge  of  the  maximum 
stage  that  will  be  reached  is  of  importance  in  determining  whether 
or  not  property  should  be  moved  or  protected, 


The  value  of  flood  forecasts  increases  as  the  size  and  frequency  of 
floods  increase.  Generally  during  small  freshets  the  amount  of  prop- 
erty affected  is  comparatively  small.  During  large  floods  the  amount 
of  property  affected  is  much  greater  and  serious  loss  of  life  may  occur 
if  timely  warnings  are  not  issued.  The  large  savings  of  property 
and  life  resulting  from  accurate  forecasts  are  of  such  general  knovvl 
edge  that  no  specific  cases  need  be  cited. 

Forecasting  Methods.  ' 

Forecasts  are  made  from  measurements  of  rainfall  and  height  of 
river  stages,  generally  obtained  from  telephone  or  telegraph  reports. 
This  information  may  be  supplemented  by  personal  judgment  based 
ou  a  thorough  knowledge  of  previous  floods.  The  forecaster  should 
have  a  clear  understanding  of  the  laws  of  runoff  as  well  as  the  fullest 
knowledge  regarding  the  topography  and  surface  geology  of  his 
territory. 

The  exact  methods  to  be  folloAved  in  forecasting  floods  vary  with 
the  particular  problem.  For  large  rivers,  such  as  the  Ohio  and  Miss- 
issippi, forecasting  from  river  stages  is  the  usual  procedure.  For 
small  streams,  which  drain  areas  of  less  than  a  thousand  square 
miles,  it  is  generally  necessary  to  make  forecasts  from  rainfall  re- 
ports alone.  For  streams  draining  areas  of  from  one  to  five  thousand 
square  miles  it  is  frequently  necessary  to  estimate  the  maximum 
stages  and  time  of  crests  in  the  upper  tributaries  from  rainfall  re- 
ports, and  then  to  forecast  the  stages  at  the  lower  stations  from 
these  estimated  flood  heights. 

The  particular  method  to  be  followed  is  generally  determined  by 
the  time  it  takes  the  runoff  to  reach  the  location  for  which  the  fore- 
cast is  to  be  made.  This,  of  course,  varies  with  the  slopes  of  the 
drainage  area  and  of  the  small  branches  and  creeks.  Consequently 
forecasting  from  river  stages  may  be  feasible  on  drainage  areas  of 
only  from  Ave  hundred  to  a  thousand  square  miles  if  the  land  is 
comparatively  flat  and  the  slopes  of  the  streams  comparatively  small. 
Similarly,  if  the  topography  is  rugged  and  the  slopes  of  the  streams 
comparatively  great,  forecasting  from  rainfall  reports  may  be  nec- 
essary on  drainage  areas  considerably  greater  in  size. 

Especially  for  large  drainage  areas,  forecasting  from  river  stages 
usually  give  better  results  than  forcasting  from  rainfall  reports,  es- 
pecially if  the  river  gaging  stations  have  been  rated  so  that  the 
discharges  for  different,  stages  are  known.  After  the  runoff  gets  into 
the  streams  in  the  upper  parts  of  the  valley  and  the  maximum  stages 
in  these  streams  have  been  reached,  the  problem  is  much  simplified. 
Tt  is  known  that  the  total  runoff  must  come  on  down  the  main 
stream.  The  only  questions  to  be  answered  are  those  regarding  the 
effect  of  the  runoff  below  the  stations  from  which  reports  are  avail- 
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able,  the  effect  of  lack  of  coordination  of  crests  at  the  junctions  of 
the  tributaries,  and  the  possible  flattening  of  the  flood  waves  due  to 
the  storage  of  a  part  of  the  flood  water  within  the  river  channels. 

FORECASTING  FROM  RIVER  STAGES 

In  forecasting  flood  heights  from  river  stage  reports,  crest  relation 
curves,  that  is,  curves  obtained  by  platting  stages  during  past  floods 
at  an  upper  station  against  the  corresponding  stages  at  a  lower  sta- 
tion, are  frequently  used.  Such  methods  are  fairly  satisfactory  if  the 
tributary  drainage  area  between  stations  is  small  in  comparison 
with  the  drainage  area  above  the  upper  station.  Even  in  such  cases, 
however,  the  crest  relation  may  vary  widely  during  different  floods, 
because  of  differences  in  rainfall  intensity,  duration,  and  extent,  or 
because  of  stages  existing  at  the  time  the  flood  runoff  began.  In 
preparing  such  diagrams  it  is  advisable  to  show  the  points  on  which 
they  are  based  and  to  designate  each  so  that  they  can  be  identified 
when  using  the  diagram.  In  this  way  the  forecast  can  be  based 
on  the  relation  existing  during  the  most  similar  previous  flood 
rather  than  on  the  average  relation. 

In  forecasting  stages  below  the  junction  of  two  or  more  large 
streams,  forecasts  may  be  made  in  three  ways.  They  may  be  based 
directly  on  a  knowledge  of  the  maximum  stages  that  existed  during 
previous  similar  floods;  they  may  be  obtained  from  empirical 
formulas,  involving  either  stages  or  discharges,  calculated  from 
the  available  flood  records;  or  they  may  be  determined  from  a  study 
of  runoff  rates  and  previous  flood  hydrographs.  In  order  to  obtain 
satisfactory  results  by  the  use  of  formulas  different  coefficients 
must  be  determined  for  the  various  types  of  flood  and  combinations 
of  tributary  discharges  which  will  result  from  different  rainfall  con- 
ditions. This  will  result  in  a  number  of  different  formulas  and 
will  require  a  careful  study  of  flood  reports  in  order  to  decide  which 
formula  to  use. 

It  is  probable  that  the  method  based  on  a  study  of  runoff  rates 
and  previous  flood  hydrographs  is  the  most  rational  of  the  three. 
This  method  may  lie  outlined  as  follows:  From  the  known  discharges 
at  the  upper  stations  estimate  which  tributary  will  cause  the  crest 
at  the  lower  station  and  at  what  time  the  crest  will  occur.  Next 
estimate  from  the  available  runoff  information  and  from  the  shapes 
of  the  hydrographs  daring  previous  floods,  how  great  a  discharge 
from  each  of  the  other  branches  will  reach  the  lower  station  at  this 
time;  also  how  great  a  discharge  will  occur  from  the  drainage 
areas  not  included  in  the  basins  of  the  upper  tributaries.  In  this 
way  an  estimate  is  obtained  of  the  maximum  discharge  at  the  lower 
station  and  the  stage  corresponding  to  this  discharge  can,  of  course, 
be  taken  directly  from  the  rating  table. 
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FORECASTING  FROM  RAINFALL  REPORTS 


Forecasting  river  stages  from  rainfall  reports  is  the  only  method 
that  can  be  used  on  small  drainage  areas  with'  steep  slopes.  More- 
over, the  smaller  the  area  and  the  steeper  the  slopes  the  more  diffi- 
cult becomes  this  method.  For  extremely  small  areas  with  steep 
slopes,  where  the  water  runs  off  practically  as  fast  as  the  rain  falls 
and  where  the  extreme  floods  are  always  caused  by  the  intense  local 
showers  of  comparatively  short  duration,  there  is  no  feasible  method 
of  forecasting  the  maximum  stages  and  the  times  at  which  they  will 
occur,  except  in  the  case  of  residents  who  maintain  rain  gages  and 
estimate  probable  stages  while  the  storm  is  still  in  progress. 

Forecasting  river  stages  from  rainfall  requires  the  fullest  possible 
knowledge  of  the  topography,  soil  characteristics  and  surface  geology 
of  the  territory  as  well  as  the  relations  between  rainfall  and  runoff. 
The  forecaster  should  be  familiar  with  these  subjects  since  the 
amount  of  rainfall  that  will  run  off  and  the  rate  at  which  it  will 
reach  the  main  stream  depend  upon  many  complicated  conditions 
such  as : 

1.  The  character  and  condition  of  the  soil  as  to  whether  it  is 
permeable  or  impermeable,  dry  or  saturated,  frozen  or  not. 

2.  The  condition  of  the  surface  of  the  soil,  as  to  whether  it  is 
bare  or  cultivated,  or  whether  it  is  pasture,  hay  or  timbered  land. 
If  agricultural  land  the  stage  of  growth  of  the  crops  affects  the 
runoff. 

3.  The  slopes  of  the  land  and  of  the  small  branches  and  creeks, 
whether  flat  or  steep. 

4.  The  number  of  water  courses  and  distances  between  them. 

5.  The  amount  of  precipitation  present  in  the  form  of  snow,  ice, 
or  sleet. 

6.  The  season  of  the  year  whether  hot  or  cold,  dry  or  wet.  The 
condition  of  the  vegetation,  noted  under  number  2,  is  dependent  on 
the  season. 

Probably  the  most  common  method  of  forecasting  river  stages 
from  rainfall  reports  is  to  estimate  the  stages  directly  from  personal 
judgment  based  on  a  knowledge  of  what  stages  have  been  caused 
during  previous  Hoods  under  similar  conditions.  While  this  is  not 
a  very  scientific  method  it  gives  fairly  reliable  results  if  the  fore- 
caster has  had  a  long  experience  in  his  particular  territory  and  has 
studied  the  records  in  detail.  It  is  probably  about  as  satisfactory 
a  method  as  can  be  adopted  by  a  forecaster  who  is  not  possessed  of 
engineering  training  or  a  knowledge  of  river  hydraulics. 

Diagrams  are  sometimes  prepared  showing  stages  that  will  result 
from  different  amounts  of  precipitation.  An  interesting  and  de- 
tailed description  of  this  method,  as  applied  to  the  Savannah  River 
at  Augusta,  Georgia,  was  described  in  the  Monthly  Weather  Review 
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for  January,  191-1,  page  46,  by  Eugene  D.  Emigh,  Local  U.  S. 
Weather  Bureau  Forecaster  at  Augusta.  The  effect  of  existing 
stages  at  the  time  of  beginning  of  the  precipitation,  of  soil  absorp- 
tion, and  of  rainfall  distribution,  intensity,  and  duration,  are  dis- 
cussed at  length. 

Engineers  frequently  estimate,  from  their  knowledge  of  the  water- 
shed and  the  rainfall  conditions,  the  percentage  of  the  rainfall  that 
will  run  off  and  the  maximum  rate  at  which  it  will  reach  the  location 
for  which  the  forecast  is  to  be  made,  knowing  the  relation  between 
stage  and  discharge  at  the  given  place,  they  can  then  make  their 
prediction.  While  this  method  probably  gives  fairly  satisfactory 
results  when  used  by  experienced  forecasters,  it  seems  that  a  more 
logical  method  is  to  estimate  the  actual  amount  of  the  rainfall  in 
inches  which  will  be  required  to  fill  the  soil  and  surface  storage,  and 
then  to  estimate  the  maximum  rate  at  which  the  remainder  will 
reach  the  given  place.  The  amount  required  to  fill  the  soil  and 
surface  storage  is  a  more  constant  quantity  if  expressed  in  inches 
than  if  expressed  as  a  percentage  of  the  rainfall.  If  there  is  no 
snow  on  the  ground  this  quantity,  in  inches,  for  a  given  drainage 
area,  will  vary  only  with  the  condition  of  the  soil  and  surface  cover- 
ing, and  the  duration  of  the  rain;  while  if  it  is  expressed  as  a  per- 
centage it  will  vary  also  with  the  amount  of  the  rainfall.  There  is 
no  doubt  but  that  rain  can  fall  faster  than  it  can  soak  into  almost 
any  soil,  even  when  dry.  This  is  shown  by  the  runoff  that  frequently 
occurs  during  intense  local  showers  in  the  summer,  at  times  when 
the  ground  is  comparatively  dry. 

In  estimating  the  maximum  rate  at  which  the  runoff  will  reach  the 
given  location  allowances  must  be  made  for  time  of  collection, 
duration  of  rainfall,  and  channel  storage. 

REPORTS  FOR  USE  IN  FORECASTING 

River  or  rainfall  reports  for  use  in  forecasting  floods  must  be 
made  and  transmitted  promptly.  The  usual  way  of  sending  such 
reports  is  by  either  telephone  or  telegraph .  The  former  has  the 
advantage  that  more  than  the  usual  amount  of  information  required 
in  the  report  can  be  obtained  if  desired.  The  latter  may  be  more 
accurate  if  telephone  service  is  poor.  In  any  case,  however,  the  re- 
port should  be  confirmed  by  sending  a  Avritten  record  by  mail  as 
soon  as  feasible. 

Observers  have  other  work  to  do  besides  attending  to  their  gages 
While  the  other  members  of  the  observers'  families  should  be  trained 
to  take  readings  and  make  reports,  it  frequently  happens  that  for 
some  very  good  reason  the  report  is  not. made.  Such  occurrences 
must  be  expected  in  a  flood  forecasting  S3rstem  and  must  be  allowed 
for  by  establishing  more  stations  than  otherwise  would  be  necessary. 
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A  river  report  should  give  the  latest  gage  reading  and  time  it 
was  observed,  the  time  the  rise  began  and  the  stage  at  the  time; 
the  maximum  stage  and  time  of  occurrence,  if  the  river  is  falling; 
and  such  general  information  regarding  rainfall,  runoff,  snowfall, 
and  weather  as  the  observer  may  possess.  A  rainfall  report  should 
give  the  time  of  beginning  of  the  rain ;  the  time  of  reading  the  gage 
and  amount  of  precipitation ;  the  time  of  ending  of  the  rain,  if  it  has 
ended;  the  amount  of  rainfall  during  the  preceding  week,  to  aid  in 
determining  the  amount  of  soil  storage;  and  such  general  informa- 
tion regarding  the  nature  of  the  rainfall,  the  runoff,  weather,  and 
snowfall,  as  the  observer  may  have  noted. 

THE  EFFECTS  OF  FLOODS 

Investment  of  money  in  prospective  or  preventive  measures  should 
be  justified  by  the  increased  security  to  life  and  living  conditions, 
and  by  protection  to  property.  In  order  to  determine  what  invest- 
ment is  justified," it  is  necessary  to  know  as  closely  as  possible  what 
damage  actually  has  resulted  from  past  Hoods,  and  what  would  be  the 
probable  damage  from  Hoods  during  a  period  of  years. 

The  harmful  results  of  floods  which  should  be  kept  in  view  in 
making  flood  studies  are,  the  inundation  of  buildings,  with  con- 
sequent destruction  of  buildings  and  personal  property;  the  inter- 
ference with  public  service,  such  as  transportation,  fire  protection, 
gas  and  electricity;  the  destruction  of  bridges,  Avails  and  other 
structures,  the  ruin  of  land  and  other  property  by  the  deposit  of 
sand,  gravel  or  mud:  the  actual  erosion  or  cutting  away  of  land  or 
the  changing  of  the  courses  of  streams,  the  interference  Avith  busi- 
ness communication  and  the  usual  coarse  of  life;  and  lastly  the  de- 
struction of  life  and  health  by  drowning  and  exposure.  In  case  of 
flooded  land  whic  h  cannot  be  protected  at  reasonable  cost,  the  value 
for  development  purposes  depends  largely  upon  the  probable  fre- 
quency and  depth  of  flooding. 

Possible  benefits  should  not  be  overlooked.  Much  of  the  finest 
agricultural  land  of  the  United  States  is  the  result  of  stream  over- 
flow and  the  consequent  deposit  of  silt.  In  European  countries 
where  these  effects  have  been  observed  for  centuries  the  value  of 
silt  for  agriculture  has  become  well  established,  and  in  some  coun- 
tries definite  laws  provide  for  means  of  securing  these  benefits.  Es- 
pecially on  our  small  streams  it  frequently  is  possible  so  to  design 
flood  control  works  that  while  the  damage  from  summer  floods  is 
largely  removed  the  silt  from  winter  floods  can  still  be  retained. 

In  some  cases  the  filling  of  low  land  during  flood  takes  place  so 
rapidly  that  if  properly  regulated  low  areas  can  be  reclaimed  by 
the  natural  deposit  of  the  streams. 


CONTROL  OR  PREVENTION  OF  FLOODS 
The  feasibility  and  general  type  of  flood  prevention  works  should 
be  possible  of  determination  as  a  result  of  Hood  studies,  and  to 
this  end  it  is  necessary  that  various  types  of  protective  works  be 
kept  definitely  in  mind  in  making  such  studies. 

Methods  of  flood  control  are  so  varied  that  they  cannot  be  de- 
scribed in  detail  in  the  confines  of  a  short  paper.  A  fundamental 
principle  of  flood  control  engineering  is  that  generalities  are  danger- 
ous, and  that  each  case  must  be  worked  out  on  its  own  merits.  It 
might  seem  safe  to  say  of  the  popular  opinion  that  it  is  feasible  to 
prevent  floods  by  planting  trees,  that  this  is  an  entirely  impracti- 
cable solution,  but  even  such  a  method  might  in  some  exceptional 
case  work  out  to  be  the  best. 

For  streams  serving  large  drainage  areas  of  20,000  square  miles 
or  more,  flood  control  must  usually  be  by  channel  improvements 
either  through  levee  building,  channel  clearing,  or  channel  excava- 
tion. For  smaller  streams  there  is  a  larger  variety  of  possibilities. 
Enlarging,  deepening  and  straightening  channels  and  building 
levees  are  the  most  common  methods  of  flood  control.  The  holding 
back  of  floods  by  means  of  dams  and  retarding  basins  is  more  and 
more  being  resorted  to,  though  no  stream  in  America  of  more  than 
5,000  square  miles  drainage  area  has  so  far  been  successfully  con- 
trolled by  this  method.  The  tilling  in  of  low  lands  is  resorted  to  for 
the  reclamation  of  urban  areas.  Improving  the  section  of  a  channel 
by  removing  trees,  sand  bars,  bridge  piers,  buildings  and  other  ob- 
structions is  a  method  of  flood  relief  applicable  to  Pennsylvania 
streams  of  all  sizes,  and  within  certain  limits  no  money  spent  for  re- 
lief brings  larger  returns.  Prevention  of  encroachments  by  filling 
from  the  banks  by  bridge  piers,  dams  or  other  constructions  and  the 
establishment  of  harbor  lines  are  very  effective  means  of  preventing 
conditions  that  would  increase  flood  damages.  In  the  case  of  rapid 
streams  the  construction  of  artificial  channels  of  stone  or  concrete 
may  obviate  the  damage  caused  by  erosion  and  the  depositing  of 
gravel. 

Flood  control  methods  are  determined  not  only  by  engineering 
considerations,  but  by  the  economic  values  involved.  A  solution  that 
is  perfectly  satisfactory  for  an  agricultural  area  may  become  en- 
tirely inadequate  when  the  region  is  occupied  by  industrial  plants 
which  demand  protection  at  all  times.  Protection  generally  may  be 
secured  best  not  by  any  one  single  method,  but  by  the  combination  of 
several  methods,  each  applicable  to  a  limited  extent. 

Flood  studies  to  be  fully  successful  should  intelligently  antici- 
pate what  information  may  be  required  for  flood  control  as  well  as 
for  other  purposes.  Consequently  an  acquaintance  should  be  made 
with  the  characteristics,  the  possible  developments,  and  possible 
methods  of  control  on  each  of  the  principal  streams  of  the  state. 
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CONCLUSION. 

Our  experience  all  leads  to  the  conclusion  that  such  floods  as  have 
occurred  will  occur  again,  and  that  as  our  records  are  of  short 
duration,  we  probably  do  not  have  records  of  the  greatest  floods 
which  have  occurred  and  which  may  occur.  Security  from  floods 
lies  in  the  execution  of  plans  based  on  definite  knowledge  of  the 
flood  conditions.  This  knowledge  can  be  gained  only  by  a  methodi- 
cal, intelligent  and  continuous  study  of  flood  conditions  and  of  the 
probable  needs  of  the  communities  affected,  both  as  those  needs 
exist  now  and  as  they  will  exist  with  increase  of  population  and  of 
material  property  along  our  rivers. 


CHAPTER  III 


STREAM  GAGING,  FLOOD  WARNING  AND  PRECIPITATION 
STREAM  GAGING 

1918-  191!).-  Records  show  that  it  was  very  nearly  a  normal  year. 
The  low-water  flow  shows  no  unusual  variation  from  the  normal 
but  the  floods  at  the  close  of  the  winter  period  Avere  not  as  high  as 
the  ordinary  spring  floods,  with  the  result  that  the  total  run-off  for 
the  year  was  about  ten  per  cent  below  normal.  The  highest  flood 
occurred  during  the  later  part  of  May,  while  usually  the  highest 
stages  occur  when  the  ice  passes  out  during  the  later  part  of  March. 

Ninety  six  stations  were  maintained  during  the  year.  Of  these, 
12  were  maintained  for  Flood  Warning  Service  only  and  it  is  not 
contemplated  translating  the  gage  height  records  for  these  stations 
into  discharge.  There  has  not  been  a  sufficient  number  of  current 
meter  discharge  measurements  made  at  17  stations  for  the  satis- 
factory determination  of  daily  discharge.  For  these  stations  daily 
mean  gage  heights  and  discharge  measurements  are  published.  The 
same  data  are  also  given  for  the  remaining  37  stations,  together 
with  tables  of  daily  and  monthly  discharge. 

The  station  on  Mahoning  River  near  New  Castle,  Lawrence  County, 
was  discontinued  during  the  year,  and  a  new  station  was  establish- 
ed on  Swatara  Creek  at  Harpers,  seven  miles  northeast  of  Annville, 
Lebanon  County. 

1919-  1920.-  At  the  beginning  of  the  year  there  Avere  96  streams 
gaging  stations  in  operation ;  3  ucav  stations  Avere  established  on 
streams  where  an  immediate  demand  for  records  occurred.  It  was 
necessary  to  discontinue  13  stations  during  the  year.  Rising  cost  of 
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all  kinds,  together  with  fixed  appropriation,  made  such  retrench- 
ment inevitable.  Unsatisfactory  conditions  existed  at  the  stations 
which  were  discontinued  and  they  could  have  been  maintained  only 
by  an  unwarranted  expenditure  of  time  and  money. 

At  the  end  of  the  year  there  were  80  stations  in  operation;  of 
these,  12  are  maintained  for  gage  height  records  only.  At  14  other 
stations  there  has  not  been  a  sufficient  number  of  discharge  measure- 
ments made  for  the  determination  of  discharge.  For  these  stations 
the  daily  mean  gage  heights  are  published,  together  with  results 
of  discharge  measurements.  The  same  data  are  presented  for  the 
remaining  GO  stations  with  tables  of  daily  and  monthly  discharge. 

The  outstanding  features  of  the  year's  record  are  the  severe  winter 
conditions  and  the  relatively  high  run-off  for  the  summer  months. 
The  streams  were  ice  bound  from  the  middle  of  December  until  the 
middle  of  March,  making  the  run-oil'  for  January,  and  more  espe- 
cially February,  nearly  as  low  as  during  the  summer  months.  Satis- 
factory records  were  obtained  only  by  an  unprecedented  amount  of 
field  work  and  study.  The  precipitation  for  -July,  August  and  Sep- 
tember Avas  above  normal,  with  the  result  that  the  run-off  for  those 
months  was  relatively  high. 

The  data  are  given  in  detail  in  the  appendix  of  this  report,  to- 
gether with  a  summary  of  the  run-off  in  second-feet  per  square  mile 
for  the  stations  where  the  discharge  has  been  computed. 

FLOOD  WARNING  1919 

During  the  months  of  January,  February  and  March  the  mean 
temperature  for  Pennsylvania  was  about  four  degrees  above  nor- 
mal. The  streams  were  not  frozen  for  long  periods  and  the  ice  covers 
did  not  attain  great  thickness.  Small  quantities  of  snow  accummu- 
lated  and  the  high  stages  which  usually  accompany  the  breaking 
of  ice  did  not  occur. 

In  May  the  average  rainfall  for  the  state  was  5.8  inches,  or  about 
2.0  inches  more  than  the  May  normal.  The  heaviest  rains  occurred 
from  the  7th  to  the  11th  and  from  the  20th  to  the  24th  inclusive, 
which  materially  affected  the  streams  in  the  Susquehanna  Basin. 
The  first  storm  averaged  about  2,6  inches  over  the  Basin;  2.3  inches 
over  the  North  Branch;  2.0  inches  over  the  West  Branch;  2.0  inches 
over  the  Juniata  and  2.5  inches  over  the  Main  Susquehanna. 

The  North  Branch  rose  about  10.0  feet  at  Wilkes-Barre ;  the  West 
Branch  13.0  feet  at  Williamsport ;  the  Juniata  8.0  feet  at  Newport 
and  the  Main  Susquehanna  7.0  feet  at  Harrisburg.  The  following 
table  shows  the  estimated  stages  and  those  which  actually  occurred. 
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TABLE  No.  3. 

Predicted  and  Actual  Stages  reached  May  10-12,  1919. 


Binghamton,   

Corning'   

Towanda   

Wilkes-Barre   

Danville   

Bower   

Clearfield   

Dimeling   

Sterling  Run   

Renovo   1  Susquehanna 

Lock  Haven    Susquehanna 

Beech  Creek  Station   1  Bald  Eagle  Creek 

Waterville  1  Pine  Creek 

Jersey  Shore   !  Susquehanna" 

Wilhamsport   

Lewisburg   __" 

Huntingdon  

Saxton   ~'_ 

Newport   

Harrisburg  


Susquehanna  River,  North  Branch  - 

Chemung  River   

Susquehanna   River,   North  Branch" 
River,   North  Branch 
River,   North  Branch 
River,    West  Branch 
River,    West  Branch 


Susquehanna 
Susquehanna 
Susquehanna 
Susquehanna 
Clearfield  Creek 
Driftwood  Branch, 
River 
River 


Sinnemahoning  Creek, 

West  Branch   

West  Branch   


River, 


West  Branch 
Susquehanna    River,    West  Branch 
Susquehanna    River,    West  Branch 
Juniata   River,    Frankstown  Branch 
Juniata    River,    Raystown  Branch 

Juniata  River  

Susquehanna  River   


8.0 

7.7 

12.0 

11. S 

11.0 

11.0 

17.0 

15.5 

14.0 

il  .2 

11.0 

10.8 

CO 

5.9 

10.0 

9.4 

6.0 

5.2 

12.0 

11.7 

8.0 

7.8 

8.0 

7.5 

6.0 

7.0 

16.0 

16.4 

15.0 

15.7 

13.0 

13.3 

9.0 

8.5 

7.0 

7.6 

10.0 

11.5 

10.0 

12.1 

The  storm  of  May  20  24  averaged  nearly  an  inch  more  than  the 
one  of  May  7-11,  causing  the  highest  stages  of  the  year  in  the  Susque- 
hanna River  and  its  tributaries.  There  was  about  1.1  inches  of  rain- 
fall over  the  North  Branch;  4.1  inches  over  the  West  Branch;  3.6 
inches  over  the  Juniata  and  3.5  inches  over  the  Main  Susquehanna. 
There  was  a  rise  of  about  10.0  feet  in  the  North  Branch  at  Wilkes- 
Barre;  15.0  feet  in  the  West  Branch  at  Williamsport ;  13.0  feet  in 
the  Juniata  at  Newport  and  10.0  feet  in  the  Main  Susquehanna  at 
Harrisburg. 

The  estimated  stages  and  those  which  actually  occurred  are  shown 
in  the  following  table. 


TABLE  No.  4. 

Predicted  and  Actual  Stages  reached  May  22-23,  1919. 


Location 


Binghamton.   

Corning   

Towanda   

Wilkes-Barre   

Danville   

Bower  

Clearfield   

Dimeling   

Sterling  Run   

Renovo   

Lock  Haven   

Beech  Creek  Station 

Waterville  

Jersey  Shore  

William&porty  

Lewi'sburg   

Huntingdon  

Saxton   

New-port   

Harrisburg  _  _ 


North  Branch 

North  Branch 

West  Branch 

West  Branch 


Susquehanna   River,   North  Branch 

Chemung  River   

Susquehanna  River,   North  Branch" 
Susquehanna  River. 
Susquehanna  River, 
Susquehanna  River, 
Susquehanna  River,' 

Clearfield  Creek   

Driftwood  Branch,  Sinncmahoning  Creek" 

Susquehanna    River,    West   Branch   ' 

Susquehanna    River,    West  Branch 

Baid  Eagle  Creek   

Pine  Creek   

Susquehanna  River,  West  Branch 
Susquehanna  River,  West  Branch 
Susquehanna  River,  West  Branch 
Juniata  River,  Frankstown  Branch 
Juniata  River,   Raystown  Branch 

Juniata  River   

Susquehanna  River   


5.0 

4.4 

16.0 

15.5 

14.0 

12.4 

16.0 

16.6 

13.0 

13.7 

10.5 

10.0 

5.5 

4.8 

12.0 

11.2 

6.0 

5.9 

15.0 

13.8 

13.5 

13.0 

9.5 

9.4 

12.0 

12.5 

23.5 

22.0 

21.0 

20.9 

18.5 

18.2 

12.0 

11.3 

11.0 

10.5 

17.5 

17.3 

15.5 

16.0 

41 


FLOOD  WARNING  1920 

The  early  part  of  1920  was  characterized  by  unusally  low  tem- 
peratures and  a  deficiency  in  precipitation.  The  streams  were  frozen 
for  an  exceptionally  long  period  and  the  ice  covers  attained  great 
thickness, 

In  the  early  part  of  March,  when  ice  movement  first  occurred, 
there  was  not  sufficient  flow  in  the  streams  to  carry  away  the  ice  and 
gorges  of  unusual  magnitude  were  formed.  It  was  impossible,  under 
such  conditions,  to  predict  stages  that  were  likely  to  occur  but  as 
soon  as  the  break-up  began  in  the  upper  reaches  of  the  important 
streams  the  Commission  advised  the  municipalities  which  might  be 
subject  to  damage. 

Large  quantities  of  back-water  were  created  at  various  locations, 
though  comparatively  small  amounts  of  damage  were  experienced. 
On  the  twelfth  and  thirteenth  of  March  moderate  rain  falls,  accom- 
panied by  high  temperature,  furnished  sufficient  run-off  to  clear  the 
streams  of  ice. 

The  North  Branch  Susquehanna  River  rose  about  17.0  feet  at 
Wilkes-Barre ;  the  West  Branch  Susquehanna  River  about  15.5  feet 
at  Williamsport;  the  Juniata  River  II  feet  at  Newport;  and  the 
main  Susquehanna  River  10  feet  at  Harrisburg. 

The  following  table  shows  the  estimated  stages  and  those  which 
actually  occurred; 
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TABLE  No.  5. 

Predicted  and  Actual  Stages  reached  March  12-lh,  1920. 


Location 


Stream 


Ringhamton   

Corning1   

Towanda   

Wilkes-Barre   

Danville   

Bower   

Clearfield   

Dimeling   

Sterling  Run   

Renovo   

Lock  Haven   

Beech  Creek  Station 

Waterville   

Jersey  Shore   

Williamsport   

Lewisburg   

Huntingdon   

Saxton   

Newport   

Harrisburg   


Pre- 
dicted 
Stage 


Susquehanna   River,   North  Branch   

Chemung  River   

Susquehanna   River,   North  Branch   

Susquehanna   River,    North  Branch   

Susquehanna   River,   North  Branch   [ 

Susquehanna    River,    West   Branch   j 

Susquehanna    River,    West  Branch   

Clearfield  Creek   

Driftwood  Branch,  Sinnemahoning  Creek  __ 

Susquehanna    River,    West  Branch   

Susquehanna    River,    West   Branch   ! 

Bald  Eagie  Creek   

Pine  Creek   

Susquehanna    River,    West  Branch   

Susquehanna    River,    West  Branch   

Susquehanna    River,    West  Branch   

Juniata  River,  Ftankstown  Branch   

Juniata  River,  Raystown  Branch   

Juniata  River   

Susquehanna  River   


Max- 
imum 
Stage 


13.0 

13.2 

18.0 

17.5 

18.0 

1T.2 

26.0 

26.0 

21. 0* 

20.9 

13.5 

14.6 

9.5 

9.0 

11.0 

12.8 

6.0 

5.9 

16.0 

15.0 

14.0 

12.5 

11.0 

10.2 

9.5 

9.9 

21.0 

25.0 

21.5 

20.5 

19.0 

18.9 

13.0 

11.8 

8.5 

8.2 

20.0 

19.1 

19.0 

20.2 

During  the  remainder  of  the  year  no  unusual  stages  occurred  in 
the  principal  streams  of  the  Susquehanna  Basin. 
PRECIPITATION 

No  additional  precipitation  stations  were  established  by  the  Water 
Supply  Commission  during  the  years  1919  and  1920.  The  station  lo- 
cated at  Eagles  Mere,  Sullivan  County,  was  discontinued  on  October 
31,  1919,  and  the  one  at  Karthaus,  Clearfield  County,  on  September 
30,  1920.  The  33  stations  established  by  the  Water  Supply  Commis- 
sion, two  of  which  are  located  in  Ohio,  are  described  in  the  follow- 
ing table : 
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The  daily,  monthly  and  annual  precipitation  observed  at  the  Water 
Supply  Commission  stations  from  dates  of  establishments  to  Decem- 
ber 31,  1918,  inclusive,  were  published  in  Table  No.  15,  pages  02-95 
of  the  1915  Report;  Table  No.  9,  pages  47-59  of  the  1916  Report  and 
Tables  Nob.  28  and  29,  pages  76-101  of  the  1917-1918  Report. 

The  daily,  monthly  and  annual  precipitation  observed  during  the 
year  1919  are  shown  in  the  tables  on  the  following  pages. 
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Monthly  and  Annual  Precipitation  for  the  Year  1919 


Station 


Carlisle   

Cloe   

Coatesville 

Creekside   

Cresson   

Driftwood   

Eagles  Mere  _ 
Falls  Creek  _.. 

Graters  Ford  

Greenville   

Hadley   

H'bg.,  E.  S. 
H'bg.,  N'.  S. 
Jersey  Shore  _ 

Karthaus,   

Kefcner,   

Kinsman   

1  inpcviPe 
North  Shenango 

Pennline   

Shanksville   

Summit   

Transfer 

Trout  Run   

Turnerville   

Westford   

Williamsfleld  __. 


Jan 


2  -  Sy 
2.23 
3.72 
1.60 
2.45 


Feb 


2.38 
1.70 
3.14 
1.33 
2.35 


Mar 


3.15 
2.62 
4.75 
1.70 
2.60 


April 


3.61 
2.82 
3.99 
1.56 
1.88 
2.85 
2.71 
1.60 
1.06 
2.07 
1.28 
1.71 
1.49 
1.32 
3.32 
1.40 
1.25 
1.50 
1.40 
1.43 
1.20 


2.09 
1.16 
3.04 
1.53 
1.59 
2.31 
2.14 
1.60 
1.69 
1.75 
0.74 
1.35 
1.25 
1.13 
2.08 
0.99 
1.28 
1.121 
1.23 
1.11 
1.05 


4.04 
2.41 
4.01 
2.46 
2.64 
3.85 
3.43 
3.60 
2.51 
2.82 
2.24 
2.70 
2.24 
2.29 
1.67 
2.23 
2.58 
3.70 
2.49 
2.29 
2.32 


1.78 
1.95 
2.85 
1.32 
2.79 


Ma  j 


5.28 
7.23 
5.24 
2.77 
7.59 


3.72 
2.01 
2.58 
4.34 
4.12 
2.18 
2.15 
1.S9 
]  .OH 
3.58 
3.55 
3. SO 
3. 87 
4.14 
1.48 
4.54 
4.14 
2.82 
4.01 
4.02 
3.34 


8.08 
7.59 
3.62 
6.78 
7.52 
6.85 
6.48 
11.37 
6.14 
7.30 
6.56 
6.76 
7.72 
7.35 
5.89 
8.14 
6.86 
8.64 
7.os 
6.51 
7.26 


•  I  Mil. 


2.85 
2.66 
4.16 
1.00 
5.12 


4.14 
2.07 
3.38 
3.12 
2.10 
5.13 
3.99 
5.56 
2.08 
3.46 
3.43 
3.26 
3. IS 
1-82 

3. as 

3.15 
2.46 
6.56 
3.99 
2.83 
2.3S 


July 


5.39 
2.02 
9.04 
1.20 
5.65 
7.24 
6.15 
0.68 
9.94 
2.35 
1.75 
9.55 
7.05 
6.00 
4.02 
3.80 
2.19 
1.92 
2.59 
1.05 
5.46 
1.25 
2.48 
10.64 
2.15 
1.66 
1.57 


Aug. 


8.41 
5.84 
5.74 
4.05 
7.06 
3.37 
4.19 
4.89 
6.49 
4.38 
6.47 
4.49 
6.15 
4.27 
4.32 
6.06 
4.01 
4.09 
3.70 
3.77 
4.96 
5.76 

:,  68 

4.00 
3.34 
3.76 
3.59 


Sept. 


2.14 
1.51 
2.16 
0.72 
1.49 
0.38 
1.87 
2.57 
3.84 
2.15 
2.25 
2.21 
1.94 
0.87' 
0.35 
2.86 
2.58 
2.51 
2.92 
2.67 
2.41 
2.73 
2.51 
0.69 
2.10 
1.82 
2.53 


i  lei 


4.31 
6.46 
2.94- 
3.61 
6.04 
8.65 
5.47 
8.17 
4.32 
5.94 
5.42 
3.06 
3.34 
5.99 
3.93 
6.98 
5.55 
3.15 
3.80 
2.98 
6.11 
4.91 
4.96 
3.31 
4.54 
3.59 
2.89 


Nov. 


4.48 
3.98 
4.26 
1.66 
4.03 
5.57 

3.52 
4.20 
3.05 
4.00 
3.49 
4.217 
4.17 
3.09 
3.45' 
3.21 
2.92 
2.63 
3.29 
4.07 
2.79 
3.19 
4.29 
2.82 
3.46 
3.33 


Dec.  !  An- 
nual 


3.46'  46.47 
1.89  40.09 
2.66  50.66 
1.50  j22.49 
3.76  150.93 
0.88 


1.83 
0.92 


2.11 
2.47 
2.17 
2.08 
1.46 
1.89 
1.11 
2.26 
1.37 
1.49 
2.60 
1.80 
1.90 
1.19 
1.67 
1.48 
1.49 


39.82 
50.33 


41.85. 
48.44 
45.82' 
49.00 
31.71 
46'.  02 
36.45 
^6.43 
36.76 
33.30 
43.44 
39.74 
39.29 
48.46 
36.82 
33.95 
32.93 
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During  the  latter  part  of  the  year  1919  a  cooperative  arrangement 
was  made  with  the  United  States  Weather  Bureau  whereby  the 
records  from  the  precipitation  stations  of  the  Water  Supply  Com- 
mission will  be  published  in  the  monthly  and  annual  reports  of  the 
Weather  Bureau  beginning  January  1920.  The  Weather  Bureau 
maintains  a  large  number  of  precipitation  stations  m  the  State  of 
Pennsylvania  and  it  is  believed  that  the  data  obtained  by  the  Commis- 
sion would  be  more  convenient  to  the  reader  if  it  were  published  m 
conjunction  with  the  records  of  the  Weather  Bureau. 

A  table  showing  the  precipitation  stations  in  Pennsylvania  follows : 

TABLE  No.  VIII 
Precipitation  Stations  in  Pennsylvania 

stations  watershed 
au*.**.   

Altoona    pinB  Creek 

^S^llta   Potomac 

Arenat,  ,\  me    -     ^   West  Branch  Susquehanna 

Austin   .    West  Branch  Susquehanna 

Beliefonte    Lehigh 

XTvZ  low£  su^^a 

n  .fwnn     Lower  Delaware 

Bustieion    -   Lower  Susquehanna 

Carlisle       North  Branch  Susquehanna 

Catawissa    Susquehanna 

Center    Hall    Potomac 

ChambersDurg     Wegt  Branch  Susquehanna 

CUearhold     Lower  Delaware 

Coatesville    Lower  Susquehanna 

Colebrook     Juniata 

Cresson    -   Lower  Delaware 

Dojdestown     Wt,gt  Branch  Susquehanna 

Dnttwooa     w   t  Branch  Susquehanna 

Empomum    Loffer  So;auehanna 

Ephrata    -   Juniata 

EVerett     Lehigh 

Ereeland  Zl~Z:~~Z.  Lower  Delaware 

George  School     Potomac 

^SSffl?     Schuylkill 

Uiraiuvwe     Lower  Susquehanna 

Gordon    Leh,  h 

r°UtdSwr?   Schuylkill 

Srate^     Schuylkill 

Hamburg     Lower  Susquehanna 

Hanover    .   Lower  Susquehanna 

Harnsburg     Lower  Susquehanna 

Holtwood   — -  Laekawaxen 

Honesdale    Juniata 

Huntingdon   "III  West  Branch  Su?quehanna 

Jersey  Shore    Delaware 

Kennett  Square   1"""!™!""  Lower  Susquehanna 

Lancaster    ^   Lehigh 

Lansford    North  Branch  Susquehanna 

Lawrenceville     £°™r  iSusquenanna 

Lebanon     Ww,t  Branch  Susquehanna 

Lewisburg   pjne  Creek 

t  i°I  H»wn   West  Branch  Susquehanna 

Lock  Haven     Susquehanna 

Lykens   .   Lehiffb 

Maueh  Chunk  .   —"."I.: Lower -Delaware 

Media    ,,.nlata 

Mifflintown    ...   ZIIZlC V™ 

Milford     ^h  Branch  Susquehanna 

Montrose    -   c  Delaware 

Mount  Pocono     w*    Branch  Susquehanna 

Muncy  Valley    Lower  Delaware. 

Marberth     Lo,ver  De]aware 

Neshaminy   —        _      _  Behigh 

Palmerton   — --  I.  Lower  Delaware 

Philadelphia   (a)    ...Lower  Delaware 

Philadelphia  (b)    Schuylkill 

Phoemxville    —  Schuylkill 

pottstwn  ::::::::::  schuyikiii 

Pottsville   _  ..Delaware 

Quakertown   .Schuylkill 

Reading  
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Renovo   West  Branch  Susquehanna 

Sadsburyville   Delaware 

Scranton   North  Branch  Susquehanna 

SeJinsgrove   Susquehanna 

Shawmont   Schuylkill 

State  College   West  Branch  Susquehanna 

Sunbury   Su  quehanna 

Towanda   North  Branch  Susquehanna 

Trout  Bun   West  Branch  Susquehanna 

Watervihe   ,   Pine  Creek 

Weikert  '  Susquehanna 

Wellsboro   Pine  Creek 

West  Chester   Lower  Delaware 

White  Haven   Benign 

WiLkes-Barre   North  Branch  Susquehanna 

Willi amsport   West  Branch  Susquehanna 

Vork   Lower  Susquehanna 

Phillipsburg,  N.   J.   ,  Delaware 

Port  Jervis,  N.  Y.  — .  Upper  Delaware 

Trenton,   N.   J.    Lower  Delaware 

Beaver  Dam   Ohio 

Beaver  Palls   Beaver 

Bradford   Allegheny 

Bradys  Bend   Allegheny 

Brookville   Allegheny 

Clarion   Allegheny 

Claysville    Ohio 

Cloe   Allegheny 

Confluence    Youghioghcny 

Coracpolis   Ohio 

Corry   Allegheny 

Creekside    Allegheny 

Davis  Island  Dam    Ohio 

Derry    Conemaugh 

Ebensburg    _   "_  Conemaugh 

Edinboro    Allegheny 

Elk  Lick    _  Youghiogheny 

Palls   Creek   Allegheny 

Franklin   "  Allegheny 

Preeport   Allegheny 

Greensboro   Monongahela 

Greensburg   Youghiogheny 

Greenville   Beaver 

Grove  City   Youghiogheny 

Herrs  Lsland  Dam   Ohio 

Indiana   Conemaugh 

Irwin   Youghiogheny 

Johnstown   Conemaugh 

Ketner   Allegheny 

Lines ville   Beaver 

Lock  No.  i   Monongahela 

Lycippus    Conemaugh 

Mosgrpve   Allegheny 

New   Castle  »  Beaver 

North   Shenango   Beaver 

Parkers  Landing   Allegheny 

Pennline   Beaver 

Pittsburgh   Ohio 

Ridgway   ohio 

Saegerstown   Allegheny 

Saltsburg    Conemaugh 

Shanksville    Conemaugh 

Sharon   ,   Beaver 

Somerset    Youghiogheny 

Springdale   ,  Monongahela  i 

Summit   Beaver  '. 

Turnerville   Beaver 

Uniontown   Monongahela 

Vandergrift    Conemaugh 

Warren    Allegheny 

Westford   ,  ,  Beaver 

West  Newton    Youghiogheny 

Erie   Lake  Erie 

West  Bingham   Genesee.  , 
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APPENDIX 


HYDROGRAPHIC  DATA 

FOR  THE  PERIOD 

OCTOBER  1,  1918,  TO  SEPTEMBER  30,  1920 


DEFINITION  OF  TEEMS 
The  volume  of  water  flowing  in  a  stream — the  "run  off"  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second 
feet,  gallons  per  minute,  and  discharge  in  second  feet  per  square 
mile,  and  (2)  those  that  represent  the  actual  quantity  of  water,  as 
run-off  in  depth  of  inches,  and  millions  of  cubic  feet.  The  principal 
terms  used  in  this  series  of  reports  are  second  feet,  second  feet  per 
square  mile,  and  run-off  in  inches.   They  may  be  defined  as  follows: 

"Second  feet"  is  an  abbreviation  for  "cubic  feet  per  second".  A 
second  foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents,  page  62. 

"Second  feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Kun-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would  be 
covered  if  all  the  water  flowing  from  it  in  a  given  period  were  uni- 
formly distributed  on  the  surface.  It  is  used  for  comparing  run  off 
with  rainfall,  which  is  usually  expressed  in  depth  in  inches. 

The  following  terms  not  in  common  use  are  here  defined: 

"Stage-discharge  relation",  an  abbreviation  for  the  term  "relation 
of  gage  height  to  discharge." 

"Control",  a  term  used  to  designate  the  section  or  sections  of  the 
stream  below  the  gage  which  determine  the  stage-discharge  relation 
at  the  gage.  It  should  be  noted  that  the  control  may  not  be  the 
same  at  all  stages. 
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The  "point  of  zero  flow"  for  a  gaging  station  is  that  point  on  the 
gage— the  gage  height— to  which  the  surface  of  the  river  falls  when 
the  discharge  is  reduced  to  zero. 

CONVENIENT  EQUIVALENTS 
The  following  is  a  list  of  convenient  equivalents  for  use  in  hy- 
draulic computations : 


Table  for  converting  disc 


harye  in  sccond-fcct  per  square  mile  into  run-off  in  depth  in  inches 
over  the  area. 


Discharge 
(second-feet  per  square  mile) 

Run-off  (depth  in  inches) 

1  day 

28  days 

29  days 

30  days 

0.03719 
.07438 
.11157 
.14876 
.18595 
.22314 
.26033 
.29752' 
.33471 

1.041 

2.083 
3.124 
4.165 
5.207 
6.248 
7.289 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
5.578 
6.694 
7.810 
8.926 
10.041 

31  days 


1.158 
2.306 
3.459 
4.612 
S-.764 
6.917 
8.070 
9.223 
10.376 


Note-For  part  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days. 
Tabic  for  converting  discharge  in  sccmrd-fe  ct   into  run-off   in  millions   of  cuUc  feet 


Discharge; 
(second-feet) 


Run-off  (millions  of  cubic  feet) 


]  day 


0.0864 
.1728 
.2592 
.3456 
.4320 
.5184 
.0048 
.6912 
.7776 


28  days     29  days    30  days 


2.419 
4.838 
7.257 
9.676 
12.10 
14.51 
16.9;? 
19.35 
21.77 


2.506 
5.012 
7. 518 
10.02 
12.53 
15.04 
17.54 
20.05 
22.55 


2.592 
n.184 
7.776 
10.37 
12.96 
15.55 
18.14 
20.74 
23.33 


31  days 


2.678 
5.356 
8.034 
10.71 
13.39 
16 .07 
18'.  75 
21.42 
24.10 


Note:_For  part  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days 
Table   for   converting   discharge    in    second-feet  into   rvn-off   in   millions    of  gallons 


Discharge, 
(second-feet) 


1 

2 
3 
4 
5 
6 
7 
8 
9 


Run-off   (millions   of  gallons) 


1  day 


0.64ft? 

1.293 

1.939 

2.585 

3.282 

3.878 

4.524 

5:171 

5.817 


28  clays     29  days 


18.10 
36.20 
54.30 
72.40 
90.50 
108.6 
126.7 
144.8 
162.9 


18.74 
37.48 
56.22 
74.96 
93.70 
112.4 
131.2 
149.9 
168.7 


!0  days 


19.39 
38.78 
58.17 
77.56 
96.95 
116.3 
135.7 
155.1 
174.5 


31  day^ 


20.04 
40.  OS 
60.12 
89.16 
100.2 
120.2 
140.3 
160.3 
180.4 


Note:_For  part  of  a  month  multiply  the  run-off  for  one  day  by  the  number  of  days 
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Table  for  converting  velocity  in  feet  per  second  into  velocity  in 
second  ==  n.681  SIS  mile  per  hour,   or  very  nearly  two-thirds  mile  ,, 

limes  0.6S182I  and  1.4667  were  iised) 


..  miles  per  hour    (1   foot  per 
per   hour,   or  very  nearly   two-thirds  mile   per  hour  :    1  mile  per  hour 
1.4666  feet  PT  second.    In  computing  the  tabic  the  vOlur- 


Feet'  per  second 
(unit;) 


Miles  per  hour  for  tenths  of  foot  per  second 


0 

1 

2 

4 

5 

e  7 

8 

9 

n  non 

0.068 

0.136 

0.205 

0.273 

0.341 

(7.409 

0.477 

0.515 

0.614 

.6«e 

.750 

.818 

.883 

.995 

1.02' 

1.09 

1.16 

1.23 

1.30 

1.43 

1.50 

1.57 

1.64 

1.70 

1.77 

1,84 

1.91 

1.98 

2  OS 

2.11 

2.18 

2.25 

2.32 

2.39 

2.45 

2.52 

2.59 

2.66 

2.73 

2.80 

2.86 

2.93 

3.00 

3.07 

3.14 

3,20 

3.27 

3.34 

3.41 

3.48 

3.50 

3.61 

3.68 

3.75 

3.82 

3.89 

3.95 

4.02 

4.09 

4.16 

4.23 

4. 3'0 

4.36 

4.43 

4.50 

4.57 

4.64 

4.70 

4.77 

4.84 

4.91 

4.98 

s.og; 

5.11 

5.18 

5.23 

5.32 

5.39 

5  4.5 

5.63 

5.59 

5.66 

51.73 

5.8« 

5.86 

5.93 

6.00 

6.07 

6.14 

6.20 

6.27 

6.34 

6.41 

e.48i 

6.59 

6.61 

6.68 

6.75 

1  second-foot  equals  7.48  United  States  gallons  per  second:   equals  448.8  gallons  per  minute; 

equals  646,317  gallons  for  one  day. 
1  second-foot  for  one  year   (365  days)  covers  1   square  mile  1.131.  feet  or  13.572  inches  deep. 
1   second-foot  for  one  year  (365  days)  equals  31.536,000  cubic  feet. 
1   second-foot  for  one  day  equals  86.400  cubic  feet. 

1.000,000.000   (1  United  States  Billion)   cubic  feet  equals  11.570  second-feet  for  one  clay. 

1,000,000.000  euhic  feet  eotials  414  second-feet   for  one  28-day  month. 

1.000.000,000  cubic  feet  equals   399  second-feet  for   one  29-day  month. 

1.000.000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1.000.000.000  cubic  feet  equals  373   second-feet  for  one  31-day  month. 

100  United  States  gallons  per  minute  equals  0.223  second-foot. 

1,000.000  United   States  gallons  ner  day  equals   1.55  second-feet. 

1  inch  deep  on  li  square  mile  equals  2.323.200  cubic  feet. 

1  inch  deep  on  1   square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1   square  mile  equals  2.59  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1   cubic  foot  of  water  weighs  62.5  pounds. 
1  oub'e  meter  per  minute  equals  0.5886  second-foot. 
1   horsepower  equals   550  foot-pounds  per  second. 
1  horsepower  equals  76.0  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 
1}  horsepower  equals  about  1  kilowatt. 
To  calculate  water  power  qnicklv  : 

Sec.   ft.   x  fail  in  feet 


=net  horsepower  on  water  wheel 

realizing  80  per  cent,  of  theoretical  power. 


11 


EXPLANATION  OP  DATA 

The  data  presented  in  this  report  cover  the  period  October  1,  1918, 
to  September  30,  1920.  At  the  first  of  January  in  most  parts  of  the 
United  States  much  of  the  precipitation  in  the  preceding  three 
months  is  stored  as  ground  water,  in  the  form  of  snow  or  ice  or  in 
ponds,  lakes,  and  sAvamps,  and  this  stored  water  passes  off  in  the 
streams  during  the  spring  break-up ;  at  the  end  of  September,  on  the 
other  hand,  the  only  stored  water  available  for  run-off  is  possibly 
a  small  quantity  in  the  ground ;  therefore  the  run-off  for  a  year 
beginning  October  1  is  practically  all  derived  from  precipitation 
within  that  year. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  arrd  discharge  measurements  in  de- 
termining the  daily  flow.  The  records  of  stage  are  obtained  either 
from  direct  reading  on  a  chain  or  staff  gage.  Measurements  of  dis- 
charge are  made  with  a  current  meter  by  the  general  methods  outlined 
in  standard  textbooks  on  the  measurement  of  river  discharge. 


From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage.  The  application  of  the  daily  gage 
heights  to  these  rating  tables  gives  the  daily  discharge  from  which 
the  monthly  and  yearly  mean  discharge  are  computed. 

The  data  presented  for  each  gaging  station  comprises  a  description 
of  the  station,  a  table  giving  results  of  discharge  measurements,  a 
table  showing  daily  gage  height,  a  table  showing  the  daily  discharge, 
and  a  table  of  monthly  and  yearly  discharge  and  run-off. 

Where  the  base  data  are  insufficient  to  determine  the  daily  dis- 
charge, tables  giving  daily  gage  heights  and  results  of  discharge 
measurements  are  published. 

The  description  of  the  station  gives,  in  addition  to  statements  re- 
garding location  and  equipment,  information  in  regard  to  any  condi- 
tions that  may  affect  the  permanence  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrence  of  ice,  shifting  of  control, 
and  the  cause  and  effect  of  backwater.  It  gives  also  information  as 
to  diversions  that  decrease  the  flow  at  the  gage,  artificial  regulation, 
maximum  and  minimum  recorded  stages,  and  the  accuracy  of  the 
records. 

The  table  of  daily  discharge  gives  the  discharge  in  second-feet  cor- 
responding to  the  mean  of  the  gage  heights  read  each  day.  At  sta- 
tions on  streams  subject  to  sudden  or  rapid  diurnal  fluctuation  the 
discharge  obtained  from  the  rating  table  and  the  mean  daily  gage 
heights  may  not  be  the  true  mean  discharge  for  the  day. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum'' 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not  indi- 
cate correctly  the  stage  when  the  water  surface  was  at  crest  height, 
and  the  corresponding  discharge  was  consequently  larger  than  that 
given  in  the  maximum  column.  Likewise,  in  the  column  headed 
"Minimum",  the  quantity  given  is  the  mean  flow  for  the  day  when  the 
mean  gage  height  was  lowest.  The  column  headed  "Mean"  is  the 
average  Aoav  in  cubic  feet  per  second  during  the  month.  On  this 
average  flow  computations  recorded  in  the  remaining  columns  are 
based. 

ACCURACY  OF  FIELD  DATA  AND  COMPUTED  RECORDS 
The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanence  of  the  stage-discharge  relation  and  (2)  on  the  accuracy 
of  observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

A  paragraph  in  the  description  of  the  station  gives  information  re- 
garding (1)  permanence  of  the  stage-discharge  relation,  (2)  precision 
with  which  the  discharge  rating  curve  is  defined,  (3)  refinement  of 
gage  readings,  (4)  frequency  of  gage  readings,  and  (5)  methods  of 
applying  daily  gage  height  to  the  rating  table  to  obtain  the  daily 
discharge.  a 
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For  the  rating  tables  "well  denned"  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  5  per  cent;  "fairly  well  defined," 
within  10  per  cent;  "poorly  defined,"  within  15  to  25  per  cent.  These 
notes  are  very  general  and  are  based  on  the  plotting  of  the  individual 
measurements  with  reference  to  the  mean  rating  curve. 

The  monthly  means  for  any  station  may  represent  with  high  ac- 
curacy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  some  error  caused  by  the  inclusion  of  non-contribut- 
ing districts  in  the  measured  drainage  area,  or  by  inability  to  in- 
terpret the  effect  of  artificial  regulation  of  the  flow  of  the  river 
above  the  station. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  preliminary 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previously  published. 

The  Commonwealth  of  Pennsylvania  is  divided  into  three  main 
drainage  basins;  the  Delaware,  Susquehanna  and  Ohio.  The  hy- 
drographic  data  in  the  following  pages  are  divided  into  three  groups, 
corresponding  to  these  three  basins.  The  stations  in  each  basin  are 
shown  in  the  following  tables  and  their  location  is  indicated  on  the 
map  (Plate  1)  with  reference  number  corresponding  to  those  given 
in  the  tables. 

TABLE  NO.  IX 
Gaging  Stations  in  Delaware  Basin* 

Station  No.  Stream  Location 

1    -   Laekawaxen  River   Hawley 

2   Walienpaupack  Creek   vviisxmville 

0   Delaware   River   Port  Jervis,  Hi.  Y. 

1   Bushkill  Greek   Shoemakers 

5   ..McMichaeli  Creek   Stroudsburg 

H   Poeono  Creek   Stroudsburg 

7   Lehigh  River   Tannery 

8   Lehigh  River    Bethlehem 

y   Ueiaware   River   ,  Riegelsville 

w  -   Schuyikill  River   Schuylkill  Haven 

11   Little  Schuylkill  River  Tamaqua 

IK   Little  Schuylkill  River  Molino 

13   Schuylkill  River   Reading 

14   Perkiomen  Creek   Graters  Ford 

la   _  Brandywine  Creek   Chadds  Ford 

*For  information  available  on  each  station,  see  description  of  station. 

TABLE  NO.  X 

Gaging  Stations  in  Susquehanna  Basin* 

Station  No.  Stream  Location 

I     North  Branch  Susquehanna  River   Binghamton  N.  Y. 

,   North  Branch  Susquehanna  River   Vestal    N  Y 

f   Chemung  River   Corning,  N.  Y 

*   -North  Branch  Susquehanna  River   Towanda 

o   --^  Towanda  Creek   Monroeton 

t>   Mehoopany  Creek   Mehoopany 

'   Tunk-hannock   Creek    Dixon  ■*■ 

 Bowman  Creek     Eatonville 

5m 
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9   Lackawanna  River  Moosic 

ID      _   North  Branch  Susquehanna  River   \\  llkes-Barre 

11   Wapwallopen  Creek   Wapwallopen 

12   Nescopeck  Creek   St.  Johns 

13   Fishing  Creek   Bloomsiburg' 

14   North  Branch  .Susquehanna  River   Danville 

15   West  Branch  Susquehanna   River   Bower> 

16   West  Branch  Susquehanna  River   Clearfield 

17   Clearfield  Creek   Dimeiing 

18   MoJiannon   Creek   -  Winburne 

IV   West  Branch  Susquehannna  River  Karthau-- 

20   Driftwood  Branch  Sinnemahoning  Creek  Sterling  Run 

2a     Driftwood  Branch  Sinnemahoning  Creek  Driftwood 

2'2   Kettle  Creek   Lddy 

23   West  Branch  Susquehanna  River   Kcnovo 

24    __     _   _  West  Branch  Susquehanna  River   Bock  Haven 

25   Bald  Eagle  Creek   Milesburg 

26   Spring  Creek   ^el";i;o"te  ,    cl  t- 

27  .     Bald  Eagle  Creek   Beech  Creek  Station 

28   Pine   Creek   Cedar  Run 

2,i   Pin?   Creek   Waterville 

30   ____  West  Branch  Susquehanna  River   Jersey  Shore 

31   Lycoming  Creek   Trout  Run 

32   West  Branch  Susquehanna  River   Williamsport 

33   West  Branch  iSusquehanna  Raver   Lewisburg 

34   Susquehanna   River  Sunbury 

;g      __      __         _     Fro.nkstown  Branch  Juniata  River  Williamsburg 

36   Little  Juniata  River  Tyrone 

37   Raystown  Branch  Juniata  River  Saxton 

38   Tusearora  Creek   Port  Royal 

39   Juniata  River   Newport 

40  _   Conodoguinet    Creek   Brysonsl  Bridge 

41  _    ..Susquehanna   River   Harrisburg 

49   Yellow  Breeches  Creek  Olmsted's  Mill 

43  "_     Little  Swatara  Creek   Pine  Grove 

44  --   Swatara  Creek   Harpers 

45   >  Codorus  Creek  York 

*For  information  available  on  each  station,  see  description  of  station. 


TABLE  NO.  XI 
Gaging  Stations  in  Ohio  Basin* 

Station  No.  Stream  Location 

1   Allegheny  River   Larabee 

2   ConewangO'  Creek   -Prewsburg,  N.  Y. 

3   Brokenstraw   Creek   Youngsviile 

i   .Tionesta  Creek   Butler  Bridge 

51   Oil  Creek   Rouseville 

6   French  Creek   Kimmeytown 

7   CussewagO'  Creek    Meadville 

8   French  Creek   Carlton  I 

9   Allegheny  River   Franklin 

10   Clarion   River   Clarion 

11   ,  Red  Bank  Creek   Saint  Charles 

12  .   Mahoning  Creek   Dayton 

13   Allegheny  River  ..  Kittanning 

14   Crooked  Creek   Hileman's  Farm 

15  _     _   Stony  Creek   Johnstown 

16   Blacklick   Creek   Blackliek 

17   ..Loyalhanna  Creek   New  Alexandria 

IS   j  Kiskiminitas  River   Avonmore 

19   Allegheny  River   Freeport 

20   Dunkard  Creek   Bobtown 

21   South  F'ork  Ten  Mile  Creek  Pollock's  Mi]] 

22   Monongahela  River   South  Brownsville 

2,3   Youghiogheny  River  Confluence 

24   Casselman    River   Markleton 

25   Laurel  Hill  Creek   Ursina 

26   Youghiogheny  River   Connellsvflle 

27   Voughiogheny  River   Sutersville 

28   Turtle  Creek   Trafford 

29   Chartiers  Creek   Carnegie 

30   Shenango  River    Turnerville 

31   :  Shenango  River   Jamestown 

32   Little  Shenango  River   Greenville 

33   Pymatuning   Creek   Orangeville 

34   Shenango  River   Sharon 

35   Shenango  River   New  Castle 

36   Mahoning  River   New  Castle 

37   Neshannock  Creek   Eastbrook  Station 

38   Connoquenessing  Creek   Hazen 

39   ..Slippery  Rock  Creek   Wurtemburg 

40   Raccoon  Creek   Moffatt's  Mill 

*For  information  available  on  each  station,  see-  description  of  station. 
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DELAWARE  BASIN— STATION   NO.  1 


LACKAWAXEN  RIVER  AT  HAWLEY 


Location.— At  single-span  steel  highway  bridge,  Hawley,  Wayne 
County. 

Drainage  Area. — 290  square  miles. 

Records  Available.— July  2,  1908,  to  July  31,  1913,  and  October  1, 
1913,  to  December  31,  1919,  when  the  station  was  discontinued. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge ;  read 
to  hundredths  twice  daily  by  J.  S.  Pennell. 

Discharge  Measurements— -Made  from  upstream  side  of  bridge  or 
by  wading.. 

Channel  and  Control.— -Both  banks  are  high  and  not  subject  to 
overflow.  Control  is  at  a  gravel  and  boulder  bar,  about  2,000  feet 
below  the  gage,  just  below  mouth  of  Wallenpaupack  Creek. 

Extremes  of  Stage.— 1918-1G10:  Maximum  gage  height  observed 
during  year,  5.S  feet  at  6:15  p.  m.  March  1;  minimum,  0.15  foot  at 
1  p.  in.  July  5. 

1919-1920:  Maximum  gage  height  during  the  period  October  1  to 
December  31,  estimated  from  hydrograph,  0.9  feet  at  7  a.  m.  November 
27;  minimum  0.05  foot  at  0:15  a.  m.  October  1. 

Ice—  Stage-discharge  relation  usually  affected  by  ice. 

Regulation.— Variations  in  flow,  during  low  stages,  are  caused  by 
intermittent  storage  at  Honesdale. 


U,,eha-ae  Measurements  of  Lackawaxen  Knee  at  HaKley,  during  the  period   October  1.  191&, 

to  September  SO,  iDnu   


Xo. 


27 
28 


Date 


1918 
Oct.  2 

1919 
July  14a 


Made  by 


J.  D.  Reekord   

Peterson  &  Landis 


a   Measurement  made  by  wading  150  feet  abovs  gage. 


Gage  Discharge 
height 


See. -ft. 
201 


t;  i 


i 
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Daily  Mean  Gage  Height,  in  feet,  of  Lackawaxen  River  at  Hawley,  for  the  period  October  1 

J9  J 8,   to  Septembei   30,  1920 


Day 


1918-1919 


Oct. 


1.16 
1.08 
1.28 
i  .25 
1.25 

'i.% 
2.22 
2.40 
2.0U 
1.68 

1.52 
1.48 
1.40 
1.88 
1.26 

1.12 
1.01 
.90 
.84 
.85 

1.06 
1.12 
1.05 
.91 

.90 

.95 
1.02 
1.00 
1.02 
1.25 
2.05 


Nov. 


2.15 
1 .85 
1.60 
1.50 
1.54 

1.52 
1.40 
1.25 
1.20 
1.20 

1.12 
1.10 
1.C0 


.96 
.90 

.94 
.95 
1.05 
2.19 
1. 

1.62 
1.41 
1.28 
1.18 
1.11 

1.03 
.93 
.95 
1.14 
1.18 


Dec. 


1.03 
.94 
.96 
.94 
.90 

.88 
1.04 
1.21 
1.04 
1.02 

.88 
1.15 
1.18 
1 .35 
2.70 

2.57 
2.25 
1.82 
1.58 
1.51 

1.46 
1.50 
3.62 
2.75 
4.38 

3.45 
2.90 
2.58 
2.40 
2.09 

1.99 


Jan. 


1.78 
3.40 
3.36 
2. 88 
2.18 

2.35 
2.12 
2.35 

2~30 

2.22 
2.02 
2.12 
2.16 
1.85 

1.90 
1.65 
1.78 
1.72 
1.75 

1.60 
1.58 
1.66 
3.60 

2.50 
2.15 
1.98 
1.82 
1.80 

1.72 


Feb. 


1.50 
1.60 
1.72 
1.58 
1.32 

1. 
1.40 
1.34 
1.30 
1.15 

]  .15 

1.25 
1.02 
1.46 
2.38 

2.40 
2.20 


1.80 
3.65 
1.52 


Mar. 


4.40 
4.15 
3.44 
3.02 
2.95 

2.75 
2. 48 
2.31 
5.50 
5.42 

4. 
3.72 
3. 
2.99 
2.65 

2.90 
4.22 
4.75 
4.25 
3.86 

3.62 
3.28 
3.00 
2.70 
2.55 

2.28 
2.25 
2.50 
3.10 
2.92 

2.85 


Apr. 


2.55 
2.25 
2.28 
2.49 
2.62 

2.49 
2.40 
2.36 
2.38 
2.60 

2.58 
4.30 
3.58 
3.28 
2.90 

3.20| 
5.10 
4.20 
3.70 
3.35 

3.08 
2.80 
2.55 
2.46 
2'.  45 

2.32 
2.30 
2.18 
2.05 
2.04 


May 


1.98 

3.03. 
2 

2.25 
2.08 

2.00 
1.95 
1.90 
2.00 
4.40 

5.10 
4.55 
4.08 
3.51 
3.12 

2.90 
2.81 
3.05 
2.68 
2.48 

2.50 
2.92 
3.61 
3.25 
3.15 

2.95 
2.62 
2.38 
2.10 
1.86 


June 


1.55 
1.48 
1.40 
1.38 
1.19 

.98 
1. 

1.48 
1 

1.22 
1.16 
1.05 
1.00 
.89 
2.30 

1.90 
1.90 
1.78 
1.15 
1.20 

1.51 
1.32 
1.15 
1.00 
.88 

.95 
1.30 
1.10 
1.15 

.95 


July 


0.84 
.76 
.65 
.55 
.48 


.62 


.65 
.68 

.78 
.65 
.  fi") 
.  58 
.58 

.65 
.74 
.70 
1.18 
1.78 

2.20 
2.92 
3.40 
3.08 
2.62 

2.21 
2 .  1 2 
1.98 
1.75 
1.48 

1.18 


NOTE— Ice  .effects  were  probably  negligible  during  the  year. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

l 

1919-1920 

0.72 

2.38 

3.39 

2 

.82 

3.64 

2.99 

3 

.92 

3.29 

2.70 

4 

.90 

2.99 

2.05 

5 

.78 

4.24 

2.48 

6 

.75 

3.76 

2.48 

7 

.95 

3.30 

2.22 

8 

.90 

3.92 

2.30 

9 

.80 

2.60 

3.22 

in 

.88 

2.35 

4.04 

11 

1.00 

2.24 

3.11 

12 

1 . 10 

2.50 

2.89 

13 

1.14 

3.10 

2.88 

U 

1.12 

3.30 

4.18 

15 

1.38 

2.80 

3.32 

16 

1 .65 

2.45 

2.58 

17 

2.12 

2.30 

2.55 

18 

1.88 

2.19 

2.40 

19 

1.5? 

2.00 

2.25 

20 

1.38 

1.88 

2.4« 

21 

1.28 

1.72 

2.42 

22 

1.21 

1.78 

2.55 

23 

1.20 

1.78 

2.52 

24 

1.28 

1.72 

2.45 

25 

1.20 

1.70 

2.32 

26 
27 
28 

1.21 
1.24 
1.22 

2.05 
6.26 
4.78 

2.25 
2.08 
1.98 

29 
30 

31 

1.2S 
1.24 

1.621 

4.10 
3.78 

1.90 
1.95 

2.15 

E"^,tai919diSCharSe  relati°n  De°'  M        2°'31  aff<,Cted  by  iCe-      Htatiun  was  discontinued 
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DELAWARE  BASIN — STATION  NO.  2. 


WALLENPAUPACK  CREEK  AT  WILSONVILLE 


Location. — At  two-span  steel  highway  bridge,  about  one  and  a 
half  miles  south  of  Hawley,  at  Wilsonville,  Wayne  County. 
Drainage  Area. — 239  square  miles. 

Records  Available.— July  3,  1908,  to  September  30,  1920. 

Gages.— Vertical  staff  attached  to  downstream  end  of  pier  and  a 
Barrett  and  Lawrence  water-stage  recorder  installed  on  top  down- 
stream end  of  pier.  Zero  elevation  of  gages,  1,146.78  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge. 

Channel  and,  Control. — Right  bank  overflows  at  extremely  high 
stages ;  left  is  high  and  not  subject  to  overflow.  Bed  is  composed  of 
rock.    Control  is  at  a  log  weir  located  about  70  feet  below  gage. 

Extremes  of  Discharge. — 1918-1919 :  Maximum  stage  observed  dur- 
ing year,  2.87  feet,  p.  m.  March  10,  (discharge,  1,794  second-feet)  ; 
minimum,  0.70  foot,  July  16  (discharge,  61  second-feet). 

1919-1920:  Maximum  stage  during  the  year,  from  water-stage 
recorder,  4.00  feet  at  6:00  a.  m.  July  25  (discharge,  3,420  second-feet)  ; 
minimum,  normal  flow  of  stream,  from  water-stage  recorder,  0.78  foot 
at  6 :00  p.  m.  October  9,  11 :00  p.  m.  July  11  and  6  :00  p.  m.  September 
3  and  24,  (discharge,  86  second-feet)  ;  a  stage  of  0.60  foot  was  re- 
corded on  September  4  (discharge,  33  second-feet),  when  flash  boards 
were  placed  on  the  dam  above  the  gage  and  a  portion  of  the  stream 
flow  was  temporarily  held  back. 

Ice. — Stage-discharge  relation  not  usually  affected  by  ice. 

Regulation. — Flow  during  low  stages  regulated,  for  the  operation 
of  silk  mills,  by  use  of  flashboards  on  a  three  foot  concrete  dam  about 
35  feet  above  gage. 

Cooperation. — Records  furnished  by  L.  B.  Stillwell  and  H.  S.  Put- 
nam, Consulting  Engineers,  New  York  City. 

Discharge  Measurements  of   Wallenpaupack   Creek  at  Wilsonville,  during  the  period   October  1, 

1918,    to   September   30.  192'i 


Gage  Discharge 
height 


Feet  Sec. -ft. 
0.81  as 

1.14  267 


No. 

Date 

1919 

Peterson  &  Landis 

25 

July  14 

1920 

26 

June  11 
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Daily  Mean  Gage  Height,   in  feet,  of  Wallcnpnupack   Creek  at  Wilsonville,  for  the  period 
October  l,   1918,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1 

1.02 

1.20 

0.95 

1.58 

1.00 

1 

94 

1.64 

1 

32 

1.22 

0.89 

1.16 

0.88 

2 

95 

1.30 

.93 

1.71 

1.00 

2 

24 

1.54 

1 

28 

1 

19 

.84 

1.23 

.84 

3 

93 

1 .24 

.94 

1.76 

1.00 

2 

11 

1 . 52' 

1 

41 

1.13 

1 . 16 

.83 

4 



94 

1 .1^ 

.94 

1.83 

.98 

1 

91 

1.56 

1 

41 

1 

08 

.  t  i 

1.06 

.85 

5 

94 

1 . 04 

.92 

1 .92 

.97 

1 

80 

1 .58 

1 

33 

1.05 

.76 

1.08 

.96 

6 

92 

1.00 

.92 

1.88 

.91 

1 

69 

1.59 

1 

20 

1 

00 

.75 

1.11 

.90 

t 

1 

.18 

1.14 

.90 

1.84 

.92 

1 

57 

1.52 

1 

17 

1 

08 

.80 

1.09 

.84 

8 

1 

37 

1.00 

.86 

1 .70 

.90 

1 

48 

J  .44 

1 

14 

1 

28 

.96 

1.39 

.80 

9 



1 

32 

1 . 09 

.84 

1.00 

.90 

2 

05 

1 .44! 

1 

40 

1.14 

.90 

1.30 

.78 

10 

1 

24 

.  97 

.88 

1 .52 

.9- 

9 

82 

1.45 

1 

92 

1 

05 

.81 

1 . 12 

.78 

11 

1 

14 

.95 

.91 

1.52 

.90 

2 

83 

1.51 

2 

34 

1 

02 

.78 

1.01 

.88 

12 

1 

24 

.92 

.96 

1.50 

.90 

2 

54 

1.84 

2 

"ii 

.95 

.79 

.96 

1.17 

1 

03 

.91 

1 .04 

1 .45 

.94 

2 

,~. 

2.14 

2 

33 

90 

.78 

.91 

1.34 

14 



1 

02 

.88 

1 .10 

1 . 40 

1.10 

1 

85 

2.13 

2 

14 

86 

.75 

.92 

1 .27 

15 

1.00 

.88 

1.18 

1.40 

1 . 30 

1 

76 

2 .00 

1 

92 

89 

.74 

.98 

1 . 06 

16 

96 

.81 

1.50 

1.37 

1.60 

1 

82 

1.88 

1 

74 

1.07 

.70 

1.05 

.97 

17 

.11 

.80 

1.61 

1 . 30 

1.69 

2: 

10 

2.12 

1 

64 

1 

15 

.74 

1.14 

.95 

IS 

92 

1 .20 

1.30 

1.30 

1 .50 

2 

27 

2.53 

1 

67 

1.15 

.77 

1 .05 

.94 

19 

85 

1.29 

1.12 

1 . 25 

1 . 48 

2- 

20 

2.56 

1 

76 

1 

12 

.82 

1.10 

.89 

20 

88 

1.19 

1.20 

1.27 

1 . 32 

2 

07 

2 . 31 

I 

72 

.  1 

10 

1 .27 

1  .-7 

.84 

21 

86 

1.11 

1 .20 

1.20 

1.30 

1 

95 

2.12 

1 

58 

1 

15 

1.51 

1.40 

.84 

22 

S6 

1.06 

1  .19 

1.12 

1 .21 

1 

1.9.': 

1 

56 

1.20 

1.73 

1.26 

.83 

.88 

1.03 

1.18 

1.05 

3.10 

1 

84 

1.83 

1 

72 

1.08 

2.16 

1.16 

.88 

24 

1.00 

1.58 

1.13 

1  .00 

1 

72 

1.72 

1 

88 

95 

2.57 

1.08 

1.34 

25 

8b 

.99 

1.68 

1.20 

1.10 

1 

59 

1.60 

1 

97 

90 

2.47 

1.04 

1.41 

26 

84 

.96 

1 .86 

1 .22 

1  . 20 

1 

51 

1.5/ 

1 

97 

84 

2.16 

1.0S 

1.20 

i"i 

.86 

.90 

1 .62 

1 . 20 

1 . 30 

1 

44 

1 .  48 

1 

89 

1 

00 

1.84 

1.02 

1.07 

H 

SS 

.  91 

j .  50 

1 . 20 

1.30 

1 

58 

1.43 

1 

72 

1 

17 

1.80 

.96 

.92 

29 

87 

1 .02 

1.56 

1 .18 

1 

80 

1.38 

1 

58 

1.12 

1 .68 

.97 

.89 

:  ii 

83 

1.05 

1.54 

1.17 

1 

83 

1.38 

1 

44 

96 

1.49 

.92 

.87 

31 

So 

1.54 

1 . 10 

1 

75 

1 

31 

1.28 

.88 

1919-1920 



1 

0.86 

1.34 

2.28 

1.00 

0.90 

0 

98 

2.58 

1 

80 

1 

80 

1.24 

1.34 

0.«2 

2 

1.57 

2.16 

1 . 00 

.90 

1 

10 

2.4-2 

1 

77 

1 

SO 

1.19 

1.31 

.80 

3 

96 

1 .74 

2. 02 

l  .oo 

.92 

1 

20 

04 

1 

70 

1 

80 

1.12 

1.28 

.80 

4 

88 

1.85 

1.81 

1 .10 

.93 

1 

10 

2.26 

1 

58 

1 

82 

1.09 

1.20 

.65 

c 

88 

1 .80 

1.46 

1 . 10 

.  92 

1 

30 

.  2.10 

1 

51 

1 

84 

1 .06 

1.14 

.84 

6 

86 

1.97 

1.39 

1 .00 

.90 

1 

50 

2.20 

1 

45 

1 

88 

1.04 

1.08 

.85 

7 

81 

2.13 

1  .  I> 

1.00 

.94 

1 

80 

2.08 

1 

40 

1 

92 

1.02 

1.04 

1.08 

8 

82 

2.08 

1 

1 .  oo 

.95 

2 

00 

1.89 

1 

36 

2 

02 

1 . 00 

1.00 

1.03 

!) 

78 

1.92 

1.43 

1 .05 

.96 

2i 

LO 

1.78 

1 

1 

96 

.99 

.96 

.96 

10 

78 

1 .65 

1 .60 

1 . 10 

.96 

2 

20 

1.78 

1 

47 

1 

66 

1.02 

.96 

1.03 

11 

79 

1.58 

1.96 

1.10 

.9$ 

2 

30 

1.85 

1 

54 

1 

40 

1.02 

.94 

1.34 

12 

88 

1.52 

1.92 

1.10 

1.00 

2 

40 

1.81 

I 

64 

1 

30 

1.00 

'  .94 

1.36 

13 

93 

1 .56 

1 .77 

1 .00 

l.oo 

3 

10 

1 .70 

1 

70 

1 

22 

1.00 

.94 

1.32 

14 

98 

1 .80 

1 . 73 

.95 

1 .02 

10 

1.80 

1 

64 

i 

19 

1.00 

1 .07 

1.26 

15 

94 

1.86 

1 . 01 

.90 

1.00 

3 

30 

1 .95 

1 

51 

i 

28 

1 .  CO 

1.06 

1.16 

16 

1 

.15 

1.70 

1.96 

.90 

.98 

3 

40 

1.93 

1 

50 

l 

26 

1.02 

1.02 

1 .06 

17 

1 

17 

1.62 

1.90 

.95 

.97 

3 

20 

1.82 

1 

45 

i 

24 

.96 

1.02 

1.01 

18 

1 

30 

1.54 

1 .90 

.90 

.98 

3 

70 

1.78 

1 

12 

i 

28 

.80 

1.33 

.96 

19 

1 

23 

1  ..T0 

1.82 

.90 

.98 

3 

30 

1.89 

1 

48 

i 

53 

.80 

1.38 

^88 

:'i> 

1 

03 

1 .44 

1.80 

.95 

1.00 

3 

10 

1.90 

-y 

46 

l 

SO 

.84 

1.22 

.83 

21 

1 

02 

1.34 

1.75 

.90 

1.00 

3 

10 

1.86 

1 

43 

i 

64 

.84 

1.10 

.85 

82 

1 

01 

1.30 

1.75 

.95 

.98 

3 

00 

1.76 

1 

48 

i 

39 

.88 

1.03 

.85 

23 

98 

1.30 

1.65 

.95 

1.00 

3 

20 

1.74 

1 

46 

l 

46 

1.017 

1.08 

.84 

24 

98 

1  39 

1 . 65 

1 .00 

.  98 

3 

3o 

1  73 

1 

40 

1 

38 

2.08 

1.00 

.  82 

25 

1 

00 

1.26 

i!eo 

1.10 

!96 

3 

63 

l.en 

1 

35 

l 

38 

3.89 

.94 

.82 

26 

1 

00 

1.24 

1.50 

1.10 

.96 

3 

03 

1.54 

1 

32 

l 

38 

3.38 

.92 

.90 

27 

1.00 

1 .41 

1.40 

1.00 

.94 

3 

61 

1 .64 

1 

31 

i 

38 

2.74 

.88 

.92 

28 

'XI 

2.07 

1.25 

.95 

.96 

3 

37 

1.70 

1 

Til 

i 

36 

2.32 

.82 

1.20 

29 

1.02 

2.60 

1.25 

.95 

.98 

3 

16 

1.59 

1 

'-. 

i 

37 

2.04 

.84 

1.55 

30 

1 

02 

2.96 

1.20 

.90 

2 

■.it- 

1.74 

2 

01 

i 

37 

1.68 

.87 

2.00' 

31 

i 

Ml 

1.00 

.90 

2 

Si 

1 

8 1 

1.39 

.89 

NOTE— Gage  height  Dec.  17,  1919,  to  Mar.  24,  1920,  observed  at  staff  gage;  water-stage 
recorder  not  operated  on  account  of  ice. 
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Daily  Uncharge,  in  second-feet,  of  WailenpaupoBk  Creek  at  Wilsonvillc,  for  the  period  October  1, 

101S,   to  September  30,  19.20 


Day 


1918-1919 


1919-1920 


Oct. 


178 
150 
142 
146 
144 

138 
267 
373 
342 
29S 

237 
315 
185 
K- 
170 

154 
148 
138 
126 
122 

111 
116 
122 
116 
lit 

107 
113 
120 
118 
114 


Nov. 


273 
327 
297 
232 
190 

174 
240 
174 
172 
159 

150 
138 

124 
122 

109 
115 
275 
324 

268 

224 
197 
185 
ITU 
168 

153 
132 
134 
1S2 
184 


1 1 1 


114 
116 
1.54 
124 
122 

113 
Wi 
101 
86 
85 

90 
122 
142 
163 
148 

245 
255 
330 
290 
184 

180 
172 
163 
165 
178 

17* 
172 
167 
180 
1S2 

172 


S54 
516 
656 
745 
700 

853 
1,000 
953 
808 


.520 
478 
510 
703 
554 

624 
5i  '<  i 
494 
464 
421 

355 
333 
330 
330 
309 

294 
408 
949 
1,483 
1,337 


Dec. 


1.50 
142 
148 
146 
140 

]::.; 
128 
113 
106 
120 

134 
156 

m 

217 


466 
548 
331 
229 
274 

269 
266 
260 
525 
604 

754 
.560 
508 
508 
497 

493 


1,150 
1,030 
898 
712 
437 

389 
446 
479 
414 
543 

844 
804 
676 
644 
799 

844 
79C 
790 
718 
700 

660 
660 
580 

-,so 

540 

464 

::i  o 
300 
271 

172 


Jan. 


328 
628 
664 
727 
808 

772 
736 
620 
540 
478 

i  I 

464 
428 
392 
392 

373 
330 
330 
300 
312 

271 
229 
194 

271 

282 
271 
271 
261 
.■">") 

249 


172 
173 
172 
219 
219 

173 
172 
173 
194 

219| 

219 
219 
172 
150 
I'.n 

130 
150 
130 
1:30 
150 

130 
i:.n 

150 
179 
219 

219 
172 
150 
150 
130 


Feb. 


[30 


173 
172 
172 
163 
158 

146 
13S 
130 
130 
130 

L30 
130 
1  Hi 
319 

330 

540 
540 
464 1 
t5i 
342 

330 
276 
210 
172 
210 


271 
330 
330 


130 
130 
138 
142 
138 

130 
146 
150 
154 
154 

163 
172 
172 
180 
172 

163 
158 
163 

Hi:-: 
172 

172 
163 
172 
163 
1  7-1 

154 
146 
154 

163 


Apr. 

My  j 

dune 

Tn  1  v 

Aug. 

e  p  . 

826 

576 

342 

282 

126 

249 

120 

1 ,110 

497 

315 

266 

109 

288 

108 

982 

483 

400 

234 

97 

250 

104 

709 

508 

399 

212 

83 

199 

111 

701 

524 

349 

195 

79 

212 

612 

532 

272 

170 

76 

224 

130 

516 

475 

055 

211 

93 

217 

109 

453 

424 

242 

318 

156 

336 

95 

9*2 

435 

299 

240 

138 

331 

0/ 

1 ,7:34 

428 

808 

194 

97 

239 

1,746 

472 

1,215 

183 

86 

176 

123 

1 ,427 

7:33 

1  375 

150 

00 

IS? 

/••TO 

1,121 

1 ,005 

1  202 

130 

87 

134 

on-i 

747 

1,001"? 

1  on 

115 

76 

1  3S 

J.OC 

668 

876 

808 

126 

72 

165 

Oft.) 
6V/C 

720 

768 

652 

204 

61 

194 

159 

i 

995 

'572 

245 

72 

242 

1 

1 ,140 

1  411 

596 

245 

83 

194 

i 

140 

l[o70 

1,44-5 

©88 

229 

101 

221 

126 

944 

1,182 

636 

219 

313 

t/IO 

i  hq 

835 

996 

524 

245 

472 

393 

106 

768 

844 

509 

2F.9 

644 

307 

114 

736 

727 

636 

207 

1,033 

248 

122 

636 

636 

772 

150 

1,456 

209 

357 

532 

536 

858 

128 

1,5147 

189 

401 

471 

516 

853 

<£V1 

2/ 3 

420 

446 

781 

174 

736 

1  R1 

525 

414 

636 

255 

700 

1  TO 

698 

376 

525" 

229 

604 

750 

126 

727 

379 

425 

155 

457 

138 

118 

660 

336 

xA/i 

163 

1,460 

700 

705 

297 

357 



102 

319 

1,297 

676 

700 

266 

OOO 

OR 

271 

1,413 

616 

705 

•3i  a 

219 

1,133 

528 

718 

91  J 

47 

3:30 

9i38 

471 

741 

l<fi 

i  fr- 
LUi 

464 

1,070 

428 

759 

187 

212 

111 

700 

953 

396 

808 

ICWJ 

212 

880 

781 

363 

898 

172 

T70 
1/Z 

186 

970 

689 

361 

844 

J  0  t 

156 

154 

1 ,070 

684 

442 

588 

1  ~ Q 

152 

187 

1,170 

745 

497  398 

180 

146 

359 

1 ,275 

710 

572 

327 

1/3 

144 

367 

2,070 

620 

020 

285 

170 

144 

345 

2 070 

7021 

576 

266 

170 

204 

203 

2 , 335 

835 

472 

M5 

172 

199 

248 

2,475 

SI  7 

461 

306 

ISO 

ISO 

199 

2  200 

716 

428 

294 

153 

182 

176 

2,910 

639 

410 

318 

95 

349 

155 

2  385 

/  ol 

446 

488 

94 

377 

122 

'  .070 

/  oD 

435 

701 

107 

284 

113 

2,070 

759 

446 

573 

106 

219 

111 

1 ,945 

672 

446 

386 

103 

184 

111 

2  200 

439 

432 

173 

184 

106 

2.' 335 

644 

396 

379 

994 

172 

102 

2,805 

552 

360 

379 

3,223 

146 

99 

2,805 

489 

345 

379 

2,451 

136 

152 

2,776 

576 

336 

380 

1,643 

122 

140 

2,434 

620 

465 

363 

1,193 

102 

278 

2,148 

5B2 

8:35 

373 

917 

107 

501 

1,929 

648 

8S9 

373 

604 

118 

885 

1,722 

741  

387 

126 

NOTE — Stage — discharge  relation  not  affected  by  ice  during  the  year  1919ui92o     On  Rent  4 
1920,  fla  h  boards  were  placed  on  the  dam  above  the  gage  and  a  portion  of  tlie  stream  fW 
was  temporarily  held  back.  uuw 
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Monthly  Discharge  of  Wallcnpaupack  Greek  at  WUsonville,  for  the  period  October  1,  1918,  to 

September   30,  1020 
(.Drainage  Area  239  square  miles) 


Month 


October 
November 
December  - 
January  - 
February 
March  __- 

April   

May   

June   

July   

August  --- 
September 


1918-1919 


The  year 


1919-1920 


October  — 
November 
December 
January  - 
February 

March   

April   

May   

June   

.July   

August  --- 
.September 


The  year 


Discharge  in  Second-feet 

Runoff 

Second-feet 

Depth  in 

Maximum 

Minimum 

Mean 

per  square 

mile 

inches 

07  O 

168 

0.703 

0.81 

327 

109 

191 

.799 

.89 

754 

106 

302 

1.26 

1.45 

808 

194 

422 

1.77 

2.04 

640 

130 

248 

1.04 

1.08 

1,746 

420 

846 

3.54 

4.08 

1,445 

376 

6.88 

2-.  88 

Ql  91 

1,375 

242' 

625 

9  ft<> 

"i  C19 

318 

108 

203 

.849 

1,456 

61 

351 

1.9:1 

1.  tU 

516 

122 

2215' 

.941 

1  .Uo 

401 

87 

167 

.699 

.  10 

1,746 

61 

371 

1.55 

21 . 09 



330 

85 

161 

0.673 

0.78 

1,483 

294 

627 

2.62 

2.93 

1,150 

172 

614 

2.57 

2.96 

219 

130 

169 

.707 

.82 

180 

130 

156 

.653 

.71 

2,910 

163 

1,657 

6.93 

7.99 

1,460 
889 

489 

800 

3.39 

3.73 

3S6 

508 

2.10 

2.43 

898 

266 

506 

3.12 

2.36 

3,223 

94 

496 

2.08 

2.39 

377 

102 

201 

.841 

.97 

885 

47 

205 

.858 

.96 

3,223 

47 

510 

2.13 

29.03 

DELAWARE  BASIN— STATION  NO.  3. 


DELAWARE  RIVER  AT  PORT  JERVIS,  N.  Y. 


Location.— At  two-span  steel  highway  bridge,  between  Matamoras, 
Pa.,  and  Port  Jervis,  Orange  County,  N.  Y. 
Drainage  Area. — 3,250  square  miles. 

Records  Available.— October  12,  1904,  to  September  30,  1920. 
Gage. — Staff  in  two  sections ;  upper  section  vertical  and  attached  to 
downstream  end  of  left  abutment;  lower  section  inclined,  about  3Q 


feet  downstream  from  upper  section ;  read  by  John  Bisland.  Eleva- 
tion of  gage  zero  414.89  feet,  United  States  Geological  Survey  datum. 
Prior  to  June  20,  1914,  a  standard  chain  gage,  attached  to  the  down- 
stream side  of  bridge,  was  used. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading.  * 

Channel  and  Control. — Both  banks  are  high  and  do  not  overflow. 
Bed  is  composed  of  gravel ;  occasionally  shifting. 

Extremes  of  Discharge. — 1918-1919 :  Maximum  stage  observed  dur- 
ing year,  7.12  feet  at  5  p.  m.  March  10  (discharge,  21,300  second-feet)  ; 
minimum,  1.51  feet  on  July  9  (discharge,  694  second-feet). 

1919-1920:  Maximum  stage  recorded  during  the  year,  14.0  feet  at  5 
p.  m.  March  13  (discharge,  75.500  second-feet)  ;  minimum,  1.91  feet  at 
5  p.  m.  October  2  (discharge,  1,120  seCond-feet)  ;  March  1,  2  ami  4 
(estimated  discharge,  1,100  second-feet),  stage-discharge  relation  af- 
fected by  ice. 

1904-1920:  Maximum  stage  recorded,  16.0  feet  at  8  a.  m.  March  28, 
1914  (discharge,  92,700  second  feet)  ;  minimum,  0.60  foot  at  8  a.  m. 
September  22  and  23,  1908  (discharge,  175  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Bating  curve  well  defined  between  1,000  and  30,000  second- 
feet.  Gage  read  to  hundredths  twice  daily  until  March  14,  1920 ;  to 
tenths  twice  daily  since  that  date.  Daily  discharge  ascertained  by 
applying  daily  mean  gage  heights  to  rating  table.    Besults  good. 

Cooperation. — Becord  furnished  by  United  States  Geological  Sur- 
vey Office,  Albany,  N.  Y. 


Discharge  Measurements  of  Delaware  River  at  Port  Jervis,  N.  Y.,  during  the  period  October  1, 

1918,    to   September   30,  1910 


Xo. 

Date 

Made  by 

Gage 

Discharge 

height 

1919 

Feet 

Sec.-{t. 

66 

May  10 

J.  W.  Moulton   

3.80 

5,310 

67 

June  26 

C.    C.  Covert     

2.12 

1,360 

68 

Aug.  28 

A.   H.   Davidson   _.   

2.42 

l,820i 

1920 

69 

Mar.  3a 

Otto  Lauterbahn    _               _                 _  .   _ 

3.94 

1,260) 

70 

19 

Covert  &  Howe   -   

7.28 

23,300) 

71 

May  29 

C.  C.  Covert     .  

2.99 

3,300> 

72 

June  19 

Howe  &  Lauterhahn              _                        __  _   

5.00 

9,8101 

73 

July  31 

Covert  &  Grover    -     

3.31 

4.09J 

74 

Sept.  4 

Currier  &  Lamoureux  -.    

2.44 

1,870 

75' 

4 

do  -j  

2.35 

1,730 

a   Stage-discharge  relation  affected  by  ice. 
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Daily  Mean  Gage  Height,  in  feet,   of  Delaware  River  at  Port  Jervis,   X.  Y. ,  for  the  period 
October   1,   191$,    to   September   30,  1920 


31 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

JUD© 

1 

Aug . 

Sept. 

1918-1919 



2.15 

2.9 

4.5 

2.7 

3.9 

3.2 

4.3 

4  A 

3.6 

3.1 

2.2 

2.8 

2.8 

4.1 

.5.0- 

A  1 

4  1 

3  8 

2.9 

2.1 

2.9 

2.1 

2.7 

3.7 

2.45 

5.6 

2.7 

5.4 

i.a 

Y.3 

2!8 

i!g 

,  2-7 

2.15 

2.8 

3.5 

2.45 

5.1 

2.6 

4.8 

3.9 

4.0 

2.7 

1.85 

.  2.45 

2.9 

3.1 

2.45 

4.4 

2.8 

4.5 

4.4 

3.7 

2.6 

1.75 

2.4 

3.0 

3.5 

2.35 

3.8 

2:.S 

4.3 

4.6 

3.0 

2.5 

1.85 

2.45 

2.9 



5.7 

3.3 

A.  6 

£.i> 

4.7 

3.5 

2.7 

1.95 

5.0 

2.6 

4.7 

3.3 

2.25 

4.2 

2'.  4 

i.'n 

4^7 

3.5 

2'.7 

l!9 

4.5 

2.4 

4.0 

2.9 

2.4 

4.2 

2.4 

4.5 

4.9 

3.5 

2.7 

1.5 

3.5 

2.3 

3.6 

2.8 

2.5 

3.9 

2.3 

7.0 

4.8 

4.3 

2.5 

1.9 

3.0 

2.2 



3.4 

2.7 

2.35 

3.4 

2.2 

6.1 

4.51 

0.2 

2.45 

1.85 

2.8 

2.45 

3.3 

2.7 

2.35 

3. 3 

2'.2; 

o .  5 

u.  o 

6.0 

2.4 

1.85 

2.6 

2.5 



3.2 

2.0 

2i.6 

3.1 

2.2 

5.1 

6.8 

5.7 

2!  3 

1.9 

a'.45 

2.6 

3.1 

2.5 

2.8 

S'.l 

2.45 

4.0 

5.9 

5.5 

2.2 

2.05 

2.5 

2.5 



2.9 

2.45 

3.4 

3.2 

3.1 

4.2 

5.4 

5.0 

2.2 

1.9 

2.7 

2.3 

2.8 

2.4 

4.7 

3.4 

3.6 

4;  2 

4.1 

4.7 

3.1 

1.8 

2.8 

2.2 

2.7 

2.35 

4.4 

3.2 

3.4 

4 .  D 

t;  ! 
n .  -t 

A  A 

3 . 1 

1 .8 

2.7 

2.15 

2.0 

2.7 

4.0 

3.2 

3.2 

5.2 

0.2 

3.1 

3.0 

1.9 

i".6 

2. 15 



2.45 

3.3 

3.6 

3  2 

S.S 

5.S 

5.5 

4.8 

2.8 

2.25 

2.7 

2.25 



2.4 

3.5 

sji 

2.45 

5.2 

5.2 

4.4 

2.5 

2.6 

3.0 

2.25 

2.3 

S.3 

3.3 

2.9 

2.45 

4.8 

4.7 

4.3 

2.5 

2.8 

1 .95 

2.3 

3 .1 

o 

o.a 

4.7 

4.6 

5.5 

2.6 

4.4 

2.5 

1.9 

2.8 

^  .  a 

4.8 

2i.9 

2.6 

4.5 

4.3 

4.6 

2'!  4 

5.5 

2.45 

2.15 

2.7 

2.8 

5.6 

3.9 

2!6 

4.3 

4.1 

4.9 

2.2 

4.7 

2.45 

2.5 

2.5 

2.8 

5.9 

4.7 

2.6 

4.1 

4.1 

4.6 

2.1 

4.1 

2.7 

2.6 

2.5 

Z.7 

6.1 

4.2 

2.8 

3.9 

4.1 

4.4 

2.3 

3.5 

2.6 

2.6 

2.6 

2.0 

5.2 

4.1 

2.9 

3.7 

3.9 

4.1 

2.3 

3.4 

2.4 

2.4 

2.0 

2.51 

4.7 

3.8 

2.8 

4.5 

3.8 

3.9 

2.5 

3.6 

2.4 

2.8 

2.0 

2.0 

4.4 

3.6 

51 

3^8 

3.6 

2.5 

3.6 

2.3 

2.2 

2.0 

2.7 

4.3 

3.5 

4.0 

3.8 

3.4 

2.45 

3.2 

2.25 

2.1 

3.0 

3.9 

3.4 

4.0 

3.2 

2.9 

2.2 

NOTE — Gage  height  Sept.  4  and  5  not  observed. 


Day 


1919-1920 


)ct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June* 

July 

Aug. 

Sept. 

2.1 

3.5 

5.5 

2.6 

3.6 

3.8 

8.3 

4.4 

2.7 

3.0 

3.3 

2.6 

1.9 

5.3 

5.4 

2.7 

3.7 

3.8 

8.3 

4.1 

2.6 

3.1 

3.1 

2.5 

2.25 

6.0 

4,9 

2.7 

3.7 

3.9 

8.6 

4.3 

2.5 

3.0 

2.9 

2.4 

2.2 

5.1 

4.2 

3.7 

3.6 

3.8 

7.6 

4.2 

2.45 

3.5 

2.7 

2.3 

2.2 

5.2 

3.5 

4.2 

3.7 

3.9 

7.2 

3.9 

2.7 

3.2 

2.6 

2.2 

2.1 

5.2 

3.4 

4.2 

3.8 

4.7 

7.6 

3.8 

3.8 

3.1 

2.5 

2.2 

2.1 

5.2 

3.0 

4.1 

3.8 

5.8 

7.1 

3.0 

3.5 

2,7 

2.4 

2.9 

2.1 

4.6 

3.8 

4.2 

3.9 

7.2 

0.2 

3.5 

3.2 

2.6 

2.4 

3.0 

2.1 

4.3 

4.0 

4.1 

3.9 

6.9 

5.8 

3.5 

2.9 

2.6 

2.3 

2.9 

2,1 

4.0 

5.3 

3.9 

3.9 

0.7 

5,3 

3,4 

2,6 

2.9 

2.3 

3.0 

2.1 

3.8 

5.0 

3.7 

3.8 

6.6 

5,0 

3.3 

2.5 

2.4 

2.3 

3.8 

2.25 

4.0 

4.2 

3.7 

3.8 

6.6 

4.7 

3.4 

2.45 

2.35 

2.0 

5.0 

2.3 

4.3 

4.1 

3.6 

3.9 

11.0 

4.0 

4.5 

2.45 

3.2 

2.7 

6.2 

2,2 

5.1 

5.2 

3.5 

3.8 

10.2 

6.0 

4.3 

2.6 

3.2 

3.8 

5.4 

2.35 

4.7 

5.4 

3.3 

3.9 

8.4 

5.3 

4.0 

2.5 

3.4 

4.7 

4.0 

2.43 

4.3 

4.7 

3.3 

3.8 

7.7 

4.9 

3.8 

2.5 

3.4 

5.0 

4.2 

2.6 

4.0 

4.2 

3.2 

3.9 

7.8 

5.1 

3.0 

2.35 

3.0 

4.4 

3.8 

3.1 

3.8 

3.7 

3.1 

3.9 

8.6 

5.1 

3.5 

4.8 

2.8 

4.3 

3.4 

3.2 

3.7 

3.2 

3.2 

3.9 

7.4 

4.8 

3.4 

5.1 

2.9 

4.2 

3.3 

2.9 

3.5 

3.1 

3.4 

3.8 

6.1 

4.6 

3.3 

4.8 

3.0 

3.9 

3.0 

2.7 

3.3 

3.2 

3.4 

3.9 

6.2 

4.5 

3.5 

4.1 

3.1 

3.6 

2.8 

2.S 

3.2 

3.8 

3.4 

3.9 

5.9 

4.8 

4.1 

3.5 

2.8 

3.4 

2.7 

2. is 

3.1 

3.7 

3.6 

3.9 

6.2 

4.9 

3.9 

3.4 

2.9 

3.2 

2.7 

2.6 

3.1 

3.5 

3.7 

3.9 

7.5 

4.8 

3.7 

3.2 

4.6 

3.0 

2.6 

2.5 

3.1 

3.4 

3.7 

3.9 

9.1 

4.8 

3.0 

2.9 

8.3 

2.9 

2.6 

2.5 

3.2 

3.4 

3.0 

3.9 

9.!) 

4.5 

3.4 

2.6 

0.4 

2.8 

2.5 

2.4. 

7.5 

3.2 

3.8 

3.8 

10.4 

4.2 

3.3 

2.5 

5.2 

2.6 

2.5 

2.5 

7.7 

3.1 

3.9 

3.9 

9.9 

4.3 

3.1 

2.5 

4.5 

2.5 

2.4 

2.6 

0.3 

3.0 

3.7 

3.9 

9.0 

4.6 

3.0 

2.4 

4.0 

2.4 

3.4 

2.8 

5.8 

2.8 

3.8 

8.8 

4.5 

2.9 

2.6 

3.6 

2.6 

3.6 

3.0 

2.8 

3.6 

8.6 

2.7 

3.4 

2.7 

NOTE— Stage-discharge  relation  Dee.  21  to  Mar.  11  affected  by  ice. 


Daily  di  sch  a  roc,  in  se.eonA-fe.et  of  Delaware  /fieri 

i,  mis,  to  September  so.  io-.'o 


at  Port  Jeivis.  X.  Y.,  for  the  period  October 


Day 


1918-1919 


1  - 


3 
4 
5 

G 
7 
8 
9 
10 

11 

12 
13 
14 

15 

1(5 
17 
18 
19 

20 

21 
23 
23 
24 
£5 

20 
27' 
28 
20 

so 

31 


Oct. 

Nov. 

DM. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

2',  920 
2,090 
2,470 
2,090 
2,920 

7,810 
6,350 
5,050 
4,460 
3,400 

2,470 
2,070 
1  ,.98'i 
1,980 
1,980 

5,680 
7,430 
12,000 
10,300 
7,430 

3,050 
3,910 
2,470 
2,260 
2,690 

7,060 
16,200 
11 ,600 
9.01U 
7,810 

7,430 
6,350 
6,010 
5-,  080 
7,480 

4,750 
-5,360 
i  ,uOl 
6,  OK. 
5,050 

3,400 
2,920 

2',470 
2,260 

1,560 
1,390 
1  110 
l!050 
935 

3,100 
13,100 
8,000 
8,010 

4,7-50 

4,400 
3,910 
3,910 
2,920 
2,690 

1,800 
1,720 
1.640 
1,890 
2,070 

5,360 
5,680 
6,700 
6,700 
■5,680 

2,090 
2,260 
1 , 890 
1,830 
1 ,720 

7,810 
7,810 
6,700 
7,810 
20,500 

8,200 
8,000 
S,  600 
9,420 
9,010 

4,750 
4,-100 
4  4ii0 
4!  400 
7,060 

2,070 
2,470 
2  470 
x\470 
2,070 

1,050 
1,180 
1 ,110 
'685 
1,110 

4,180 
3,910 
3,050 
3,400 
2,920 

2,470 
2,470 
2,260 
2,070 
1,980 

1.800 
1,800 
2,260 
2,690 
4,180 

4,180 
3,010 
3,400 
3,400 
3,650 

1,550 
1,550 
1 ,550 
1,980 
3,400 

l'S.lOO 
12,100 
10,300 
8,200 
0,700 

7,810 
16,200 
19,200' 
14,100 
11 ,600 

15,700' 
14,01-0 

J.  0  ,  X 

12, ICO 
9,840 

1,980 
1,890 
1  720 
llpSO 
1  ,'550 

1,05' J 
1,050 
1  110 
llsSO 
1,110 

2,690 
2,470 
2,260 
1,980 
1,890 

1,890 
1,800 
2,470 
3,910 
4.400 

8,600 
7,430 
0,010 
4,750 
3,910 

-1,180 
3,650 
3,050 
3,650 
3,400 

4,750 
4,1* 
3,650 
2,690 
1,980 

0,700 
8,200 
10',  700 
13,600 
10,700 

6,350 
10,800 
15 ,700 
12,100 
10,700 

8,600 

8,200 

X  U  ,  OUV 

9,010 

7,430 

3,400 
3,400 
3  100 
2!  690 
2,070 

990 
990 
1,110 
l!<54C 
2,260 

1,720 
1,720 
2,690 
2,470 
2 ,07C 

3,910 
3,400 
2,920 
2|090 
z  ,oyu 

3,910 
3,910 
9,010 
12,000 
14  10C 

2,920 
2,920 
2,920 

8  OOC 

1,980 
1,890 
2,260 
2  201 
2^20C 

9,010 
8,609 
7,810 
7,000 

oissc 

8,000 
8,200 
7,000 
0 , 35C 
6,350 

7,060 
12,100 
.  8,200 
9,420 
8,200 

2,071 
2,260 
1,890 
1,550 
1,390 

3,650 
7,430 
12,103 
8,600 
6,350 

2.07C 
2,200 
2,260 
2,260 
2 ,260 
3,100 

2,470 
2,200 
2,070 
2,200 
2,47' 

15,100 
10,701 
8,000 
7,430 
7,061 

5,680 

6,700 
6,350 
5,360 
4,150 
4,400 

4,18 

2,091 
~,92C 
2,690 

5,ea 

5,050 
7,810 
10,300 
81,200 

6,851 
5,081 

5,  sec 

5,360 

7,430 
6.35C 
•5,080 
4 ,  ('at 

1,721 
1 ,721 
2,07( 
2,070 

4,400 
4,180 
4,750 
4,750 

5,30( 

4,181 

1  ,981 

0 ,050 

8.20C 

3,651 

2,920 

Aug. 


Sept. 


2,691 
2,920 
2,470 
1,980 
1,890 

1,980 
9,840 
7,8-10 
4,400 
3,160 

2,  OOC 
2,200 
1,980 
2,070 
2,470 

2,090 
2,470 
2,260 
2,4,0 
3,100 

2,690 
2,070 
1,980 
1,980 
2,470 

2,200 
1,89', 
1  ,?J0 
1,720 
1,641 

1,550 


1,470 
1,390 
1,470 
0,500 
10,300 

2,»in 

2,260 
1,890 
1,720 
1,550 

1,980 
2,070 
2,260 
2,070 
1,720 

1,350 
1,470 
1,470 
1,040 
1,040 

1,180 
1,110 
1,470 
2,070 
2,200 

2,2,0 
1,890 
1,720 
1,550 
1,39  0 


NOTE— Discharge  Sept.  4  and  5  estimated. 


Day 


Oct.  Nov. 


1919-1920 

1   

2   

3   

5  -'-  

7   

8   

9   

10   

11   

12   

13   

11   

15   

16   

17   

18   

10   

20   

21   

y.2   

23   

24   

25   

26   

27   

28   

29   

30   

31   


1,390 
1,110 
1,040 
1,550 
1,550 

1,390 
1,390 
1,390 
1,390 
1,390 

390 
040 
720 
550 
850 

9* 
201 
401 
651 
921 

,470 
,«K 
,260 
,200 
,071 


Dec. 


4,460 
11,200 
14,000 
10,300 
10,700 

10,700 
10,700 
8,200 
7,060 
6,019 

5,3B0 
6,  (At 
7,060 
10,300 
8,600 

7,030 
0,010 
5,3m 
5,050 
4.46C 

3,910 
3.65C 
3,400 
3,400 
3.40C 


2,070     3,65C  3,000 

1,890   23,900  2,800 

2,070   25,300  2,000 

2,260   16,200  2,400 

2,690   13,600  2,000 

,160   1,900 


Jan. 


12,100 
11,600 
9,420 
6,700 
4,400 

4,180 
4,750 
5,300 
6,010 
11,200 

9,8-40 
0,700 
0,350 
10,700 
11,600 

8,600 
6,709 
5,050 
3,650 
3,400 

3,000 
4.20C 
4,000 
3,400 
3,201 


Feb. 


1,000 
1,800 
1,700 
1,700 
1,600 

1,600 
1,000 
1,600 
1,600 
1,000 

1,600 
1,500! 
1,400 
1,400 
1,400 

1,40C 
1 ,400 
1,40, 
1,400 
1,501 

1,500 
1,501 
1,400 
1,400 
1,401 

1,300 
1,600 
1,60£ 
1,300 
1,400 

1,200 


1,200 
1,300 
1,200 
1,200 
1,31)0 

1,400 
1,400 
1,600 
1,500 
1,400 


Mar. 


1,100 
1,100 
1,200 
1,100 
l,20O 

2,600 
5,500 
11,000 
9,7*0 
9,000 

1,400  13,000 

1,400  18,050 

1,400'  20,900 

1,300  44,4% 

1,400  30,500 


Apr. 


1,300 
1,400 
1 .401 
1,40. 
1,200 

1,400 
1 ,  SCC 
1,300 
1,300 
1,301 

1,30* 
1,200 
1,300 
1,200 


25,300 
26,000 
32,000 
23,200 
15,100 

15,700 
14, 10C 
15,700 
23,900 
35,800 

42,000 
46,000 
42,000 
35,000 
33,501 

32,000 


29',  700 
29,700 
32,000 
24,600 
21,800 

24,000 
21,200 
15,700 
13 , 600 
11,200 

9,840 
8,600 
8,200 
14,600' 
11,200 

9,420 
10,300 
10,300 
9,011 
8,201 

7,810 
9,010 
9,420 
9,010 
9,00 

7,810 
6,700 
7,060 
8,200 
7,810 


May 


June- 


7,430 
6,350 
7,060 
6,700 
5,080 

5,360 
4,750 
4,460 
4,460 
4,180 

3,910 
4,180 
7,810 
7,0.10 
6,010 

5,300 
4,75i. 
4,460 
4,18( 
3,911 

4,400 
0,351 
5,680 
5,050 
4,750 

4,180 
3,910 
3,400 
3,160 
2,920 

2,470 


2,470 
2,260 
2,070 
1,980 
2,470 

5,  £60 
4,460 
3,650 
2,920 
2,260 

2,070 
1,980 
1,980 
2,260 
2,071 

2,0:0 
1,800 
9,  OK 
10,301 
9,010 

6,350 
4,460 
4,180 
3,650 
2,920 

2,260 
2,070 
2,070 
1,890 
2,260 


July 


Aug. 


Sept. 


3,100 
3,400 
3,160 
4,4<k, 
3,650 

3,400 
2,470 
2,200 
2,260 
2,070 

1,890 
1,800 
3,650 
3,65' 
4,180 

4,180 

3,160 
2,690 
K.92C 
3,161 

3,400 

2,690 
2,920 
8,200 
29,700 

16,800 
10,700 
7,810 
6,010 
4,750 

4,180 


3,910 
3,40c 
2,920 
2,470 
2,200 

2,070 
1,890 
1,890 
1,720 
1,720 
1,720 
2,260 
2,470 
5,360 
8,600 
9,840 
7,431 
7,000 
0,700 
5,681 

4,750 
4,180 
3,650 
3,160 
2,920 

2,690 
2,260 
2,070 
1,890 
2,260 

2,470 


2,200 
2,070 
1,890 
1,720 
1 ,550 

1,550 
2,920 
3,160 
2,920 
3,101 

5,3' 0 
9,8'0 
15,700 
11  ,1  00 
8,20) 

0,700 
5,309 
4,180 
3,910 
3,160 

2,690 
2,470 
2,470 
2,200 
2,200 

2,070 
2,070 
1,890 

4,1;  0 

4,750 


NOTE— Discharge  Dec.  21  to  Mar.  11  estimated,  because  of  ice,  from  discharge  measurements, 
weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  Delaware  River  at  Port  Jervis,  N.  Y.,  for  the  period  October  1,  1918,  ta 

September   SO,  1920 
(Drainage  Area  3,250  square  miles) 


Discharge  in  Second-feet 

Runoff 

Month 

ocLOHU-  let  L 

A!  aximum 

Minimum 

Me  tin 

1  H  '  1       Cl  II  1  U  I'll 

U  "  \J  1 1 1  111 

mile 

inches 

1918-1919 

October   

13,100 

1,720 

3,340 

1.03 

1.19 

7,800 

1,800 

3,260 

1.00 

1.12 

December 

15,100 

1,640 

5,200 

1.60 

1.84 

January   

12,600 

2,920 

5,340 

1.64 

1.89 

4,750 

1,550 

2,560 

.788 

.82 

lvr  a  vf\t 

20,500 

5,050 

9,310 

2.86 

3.30 

April   

19,200 

5,360 

9,070 

2.79 

3.11 

15,700 

3,650 

7,720 

2.38 

2.74 

3,400 

1,390 

2,250 

.692 

.77 

July    

12,100 

685 

2,790 

.858 

.99 

9,840 

1,550 

2,770 

.852 

.98 

10,300 

1,110 

2,210 

.680 

.76 

20,500 

685 

4,670 

1.44 

19.51 

1919-1920 

3,650 

1,110 

2,000 

0.615 

0.71 

25,300 

3,400 

8,650 

2.66 

2.97 

12,100 

1,900 

5,830 

1.79 

2^06 

1,800 

1,200 

1,500 

.462 

.53 

1,500 

1,200 

1,330 

.409 

■  44 

50,900 

1,100 

21,200 

6.52 

7.52 

32,000 

6,700 

13,500 

4.15 

4.63 

May.      

7,810 

2,470 

4,980 

1.53 

1.76 

10,300 

1,800 

3,490 

1.07 

1.19 

July,    

29,700 

1,800 

5,120 

1.58 

1.82 

August ,   

8,600 

1,720 

3,670 

1.13 

1.30 

15,700 

1,550 

4,140 

1.87 

1.42 

The  year,   

50,900 

1,100 

6,300 

1.94 

26.35 

DELAWARE  BASIN — STATION  NO.  4. 


BUSHKILL  CREEK  NEAR  SHOEMAKERS 


Location. — At   single-span   steel  highway   bridge,   about  three- 
quarters  of  a  mile  northwest  of  Shoemakers,  Monroe  County. 
Drainage  Area. — 115  square  miles. 

Records  Available. — September  19,  1908,  to  September  30,  1920. 
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Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
to  hundredths  twice  daily  by  Walter  C.  Haywood. 

DiscJiarge  Measurements. — Made  from  upstream  side  of  bridge  or 
by  wading. 

Channel  and  Control. — Banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  gravel  and  boulders.  Control  is  at  the  first 
of  a  series  of  riffles  a  short  distance  below  gage;  shifts  occasionally. 

Extremes  of  Stage. — 1918-1919 :  Maximum  gage  height  observed 
during  year,  5.10  feet  at  6  a.  m.  July  22:  minimum,  1.40  feet  several 
days  in  October,  November  and  September. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  7.2  feet  at  9  a.  m.  July  24;  minimum,  1.4U  feet  several 
times  in  October. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 


Dischatge  Measurements  of  Busfikill  Creek  near  Shoemakers,  during  the  period  Octooer  1,  1918,  to 

September    30,  1920 


No. 

Date 

Made  by 

Gage 

Discharge 

height 

1918 

Feet 

Sec. -ft. 

24 

Oct.  1 

J.  D.  Beekord,   

1.56 

87 

1919 

25 

July  13a 

Peterson  &  Landis,  .                  _u  . 

1.60 

79 

26 

13 

do  

1.59 

72 

27 

Oct.  13a 

H.  L.  Landis,  

1.69 

94.5 

28 

Jail.  6b 

R.  A.  Boehringer,   

2.76 

77.0 

29 

Feb.  4c 

do   

2.35 

74.0 

30 

Mar.  2c 

do   

2.27 

60.4 

31 

Mar.  21 

do   

3.11 

681 

32 

Mar.  22 

do   

3.10 

695 

31 

21 

do   

3.11 

681 

32 

22 

do   

3.10 

695 

33 

June  y 

H.    L.   Landis,                _  _ 

2.15 

230 

a   Measurement  made  by  wading  at  upstream  side  of  bridge 
b  Measurement  made  through  partial  ice  cover, 
c   Measurement  made  through   complete  ice  cover. 
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Daihi  Mean  Gage  Height,  in  feet ,  of  Bush-kill  Creek  near  Shoemakers,  for  the  period  October  1, 
■'  1918,  to  September  SO,  19?.0.  


Tiny 

Oct . 

1918-1919 

]   

1.56 

2   

1.52 

1.55 

4  I  

1.68 

5   

1.59 

6   

1.62 

7   

1.67 

8   

1.64 

9   

1.58 

10   

1.58 

11    - 

1.54 

12   

1.50 

13   

1.50 

14,   

1.50 

15   

1.48 

li; 

1.40 

i  7 

1.45 

18   

1.45 

19   

1.42 

20   

1.40 

21  _   

1.45 

22   

1.45 

23   

1.42 

1  AO 

25   

1.42 

26   

1.40 

1.40 

28   

1.40 

S:2 

31   

.1  1.60 

Nov. 


Dec. 


1.65 
1.55 
1.55 
1.50 
1.55 

1.55 
1.46 
1.46 
1.50 
1.54 

1.46 
1.45 
1.45 
1.45 
1.41 

1.40 
1.40 
1.94 
2.12 
2. 00 


96 
,94 
80 
.80 
.71 
.i.;, 
.70 
1.65 
1.75 
1.85 


.Inn. 


1.80 
1.73 
1.73 
1.72 
1.72 

1.72 
1.72 
1.71 
1.68 
1.73 

1 
1 

1.85 
1.95 
2.851 
2.60' 
2.45 
2.32 
2.24 
2.16 

2.12 
2.10 
2.83 
2.70 
2.95 

2.90 
2.75 
2.60 
2.52 
2.40 

2.35 


Feb. 


2.52 
2.75 
2.75 
2.60 
2.57 

2.52 
2.48 
2.52 
2.52 
2.50 

2.48 
2.52 
2.59 
2.65 
2.62 

2.55 
2.48 
2.35 
2.26 
2.03 

1.97 
1.94 


1.94 
2.65 
2.44 

2.39 
2.30 
2.21 
2.20 
2.12 


Mar. 


2.04 
1.90 
2.03 
1.99 
1.90 

1.86 
1.94 
2.00 
1.85 
1.86 

1.82 
1.95 
1.90 
1.87 
2.17 

2. IS 
2.10 
2.00 
1.97 
1.95 

1.85 
1.85 
1.87 
1.90 
1.89 

2.10 
2.05 
2.08 


Apr.     May    June     July    Aug-.  Sept 


2.90 
2.90 
2.85 
2.75 
2.68 

2.60 
2.51 
2.40 
3.20 
4.00 

3.5S 
3.15 
3.00 
2.S5 
2.65 
2.70 
2.85 
2.90 
2.95 
2.75 
2.70 
2.60 
2.50 
2.45 
2.45 

2.30 
2.25 
3.00 
2.80 
2.75 

2.60 


2.51 

2.43 
2.32 
2.36 
2.32 

2.27 
2.24 
2.16 
2.14 
2.18 

2.18 

2.60 
2.50 
2.40 
2.33 

2.40 
2.93 
2.82 
2.63 
2.54 

2.48 
2.43 
2.37 

2.40 
2.44 
2.30 
2.23' 
2.19 
2.16 
2.11 


2.14 
2.38 
2.30 
2.19 
2.18 

2.09 
2.07 
2.06 
2. 04 
2. 
3.00 
2.82 
2.70 
2.59 
2.52 

2.46 


3.63 
2.86 
2.70 
2.54 

2.82 
2.9: 
2.97 
2.90 
2.83 

2.73 
2.G2 
2.50 
2.37 
2.30 

2.22 


2.19 
2.14 
2.04 
1.94 
1.90 

1.93 
2.38 
2.22 
2.13 
2.07 
2.00 
1.97 
1.86 
1.81 
1.86 

2.47 
2.31 
2.32 
2.18 
2.17 

2.29 
2.10 
1 
1 
1 

1.94 
2.52 
2.48 
2.24 
2.12 


.92 


2.00 
1.87 
1.82 
1.73 
1.71 

1.66 
1.69 
1.65 
1.62 
1.62 
1.69 
1.64 
1.56 
1.53 
1.54 

1.80 
1.60 
1.70 
2.28 
2.65 

3.13 
4.98 
4.15 
3.70 
3.11 
2.80 
2.89 
2.70 
2.52 
2.34 
2.20 


2.24 
2.19 
2.08 
1.98 
1.98 

2.19 
2.40 
2.22 
2.05 
1.93 
1.84 
1.80 
1.86 
2.13 
2.31 
2.52 
2.32 
2.29 
2.34 
2.28 

2.19 
2.10 
1.98 
1.94 
1.88 

1.81 
1.81 
1.80 
1.76 
1.72 

1.71 


1.P8 
1.68 
1.74 
1.89 
1.84 

1.76 
1.71 
1.66 
1.59 
1.59 
1.72 
1.75 
1.71 
1.68 
1.62 

1.58 
1.54 
1.53 
1.50 
1.46 

1.45 
1.45 
1.62 
1.64 
1.58 

1.48 
1.44 
1.40 
1.40 
1.40 


NOTE.  lee  effects  were  probably  negligible  during  the  year. 


Day 


1919-1920' 

1   

2   

3   

4   

5   

0   

7   - 


Oct. 


9 
10 

11 

12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
82 
23 
24 
25 

26 
27 
28 
29 

30 

31 


42 
50 
60 
58 
50 
.50 
49 
40 
.40 
.45 

1.45 
1-61 
1.65 
1.66 
1.92 

1.87 
1.94 
1.S4 
1.77 
1.74 

1 
I 

1 
1 
1 

1 
1 
I 

1 
1 

2.06 


.68 
.67 
.72 
.71 

.69 
.74 
.78 
.74 
74 


2.20 
2.73 
2.64 
2.57 
2.92 

2.84 
2.72 
2.58 
2.48 
2.42 

2.35 
2.38 
2.68 
2.62 
2.53 

2.43 
2.37 
2.34 
2.2* 
2.22 

2.15 


Jan.     Feb.     Mar.    Apr.     May    June     Juiy    Aug.  Sept. 


2.72 
2.64 
2.56 
2.49 
2.44 

2.38 
2.33 
2.32 
2.52 
2.74 

2.56 
2.50 
2.50 
2.55 
2.45 

2.38 
2.30 
2.25 
2.44 
2.52 

2.56 
2.54 
2.52 
2.60 
2.59 

2.64 
2.70 
2.51 
2.58 
21.81 


2.53 
2.68 
3.05 
3.21 
2.99 

2.82 
2.66 
2.41 
2.66 
2.61 

2.50 
2.42 
2.30 
2.24 
2.35 

2.24 
2.22 
2.25 
2.30 
2.38 

2.49 
2.36 
2.36 
2.40 
2.37 

2.36 
2.38 
2.50 
2.38 
2.20 


2.78  2.25 


2.28 
2.38 
2.38 
2.32 
2.44 

2.60 
2.62 
14.75 
2.74 
.68 
.56 
.51 
.48 
.53 


2.64 

2.62 
2.62 
2.61 
2.58 
2.52 

2.52 
2.54 
2.60 
2.60 
2.65 

2.64 
2.61 
2.62 
2.61 


2.60 

2.41 

2.29 

2.26 

2.52 

2.88 
3.56 
3.64 
3.58 
3.58 

3.56 
3.70 
4.45 
4.32 
4.08 

3.94 
4.20 
3.70 
3.32 
3.18 

3.09 
3.10 
3.38 
3.70 
4.03 

4.30 
4.31 
4.12 
4.11 

3.94 

3.79 


3.62 
3.58 
3.59 
3.33 
3.34 

3.33 
3.16 
3.00 
2.87 
2.77 

2 
2.60 
2.71 
2.73 
2.64 

2.62 
2.75 
2.70 
2.60 
2.51 

2.68 
2.69 
2.72 
2.60 
2.51 

2.42 
2.40 
2.46 
2.47 
2.38 


2.43 
2 

2.33 
2.26 
2.24 
2.19 
2.15 
2.14 
2 

2.12 

2.10 
2.21 
2.41 
2.45 
2.28 

2.21 
2.16 
2.12 
2.11 
2.08 

.12 

.74 
.68 
.56 
.46 


2.34 
2.29 
2.25 
2.18 
2.07 

2.03 


1. 

1.94 
1.90 
1.90 
2.35 

2.61 
2.42 
2.27 
2.14 
2.06 

1.98 
1.95 
1.96 
2.00 
1.97 

1.94 
1.95 
2.38 
2.24 
2.10 

2.03 
1.98 
1.89 
1.84 
1.79 

1.74 
1.67 
1.62 
1.60 
1.60 


1.C0 
l.tO 
1. 
1.82 
1.71 

1.62| 
1.57: 
1.62 
1.60 
1.56 

1.50 
1.56 
1.70 
1.60 
1.76 

1.77 
1.62 
1.54 
2.52 
2.58 

2.32 
2.43 
4.17 
6.38 
4.89 

3.98 
3.50 
3.12 
2.86 

a. 70 

2.48 


2.71 
2.49 
2.32 
2.18 
2.07 

2.01 
2.25 
2.62 
2.36 
2.19 

2.17 
2.40 
2.38 
2.50 
2.41 

2.30 
2.35 
2.35 
2.32 
2.19 

2.09 
2.04 
2.02 
1.94 
1.87 

1.76 
1.70 
1.62 
1.73 
1.75 

1.66 


1.59 
1.53 
1J-0 
1.49 
1.45 

1.75 
2.55 
2.27 
1.99 
2.17 

2.20 
2.62 
2.56 
2.36 
2.22 

2.10 
2.01 
1.94 
1.84 
1.60 
1.76 
1.72 
1.70 
1.(3 
1.63 
1.64 
1.72 
1.79 
1.98 
3.05 


NOTE.— Stage-discharge  relation  Dec.  19  to  Mar.  18  affected  by  ice. 
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[>i;i. AWARE  BASIN    STATION  SO.  5 


McMICHAELS  CREEK  NEAR  STROUDSBURG 


Location. — At  single-span  steel  railroad  bridge,  Wilkes-Barre  & 
Eastern  R.  RM  car  shops,  about  three-quarters  of  a  mile  southwest  of 
Stroudsbnrg,  Monroe  County. 

Drainage  Area. — 62  square  miles. 

Records  Available— August  10,  1911,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  H.  Q.  Snyder. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Both  banks  are  high  and  not  subject  to 
overflow.  Bed  is  composed  of  silt  and  stones.  Control  for  medium 
and  low  stages  is  at  a  gravel  and  boulder  bar,  where  there  is  a  pro- 
nounced fall  in  the  stream,  about  600  feet  below  the  gage ;  practically 
permanent. 

Extremes  of  Stage. — 1918-1910:  Maximum  gage  height  observed 
during  the  year,  6.11  feet  at  9.20  a.  m.  July  22 :  minimum,  2.80  feet 
at  4:15  p.  m.  November  8  and  7  :30  a.  m.  November  9. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  8.0  feet  at  7  p.  in.  March  13;  mininum,  2.81  feet  at  5 
p.  m.  July  7. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 


Discharge  Measurement*  of  Mr.Mtchaels   Creek  near  StroMd.tburg,   during1  tlie  period   October  1, 

1918.  to  September  so.  ,1920. 


No. 

Date 

Made  by 

Gage 

Discharge 

heignt 

1918 

Feet 

Sec. -ft. 

26 

Oct.  1 

J.  D.  Eeekord,                              -     -•  — -.  --   

3.00 

35 

1919 

3.17 

27 

July  12 

3.17 

00 

28  . 

Oct-.  13 

H.   L.  Landis,    

3.11 

54. 0 

1920 

29 

Jan.  6a 

El.  A.  Boehringer,   ■  

'  3  .33 

00.0 

30 

Feb.  4a 

do                    -    -   1  

3.09 

31.0 

31 

Mar.  2b 

do                 _--  -  ■  ,  

3.00 

3?. 7 

3* 

21 

do    

4.32 

35t> 

38 

June  9c 

0.  W.  Hartwell,     ,  

3.04 

61.1 

31 

9c 

H.   L.   Landis,               -  .                                -  —  - 

2.99 

59.7 

a   Measurement  made  through  complete  ice  cover. 

b  Measurement  made  through  partial  ice  cover  and  by  surface  method, 
c   Measurement  made  by  wading  250  feet  above  gage. 
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Daily  Mean  Gaae  Bright    in  feet,  of  McMichaels  CreeU  near  Stroudsbwg,  for  the  period  October 

1,   191S,  to  September  SO,  19S0   


Day 


Oct.  Nov 


1918-1919 


3 
4 

5  - 


2.99 
3.08 
3.02 
3.  Of 
3.10 


Dee.  Jan 


2.95 
2.90 

2.98 
2. 

2.93 
2.88 
2.80 
2.80 


3.00 

3.04 

3.02 
3.00 

3.14 

■3.00 

3.12 

3.10 

3.00 

3.08 

2.98 

3.06 

2.93 

3.07 

2.88 

3.09 

2.90 

.3.08 

2.91 
2.86 

2.91 

2.91 
2.94 

2.9i 

3.06 
3.06 

3.08 

3.50 
3.42 

3.22 
3.15 
3.12 
3.10 
3.02 

2.97 
3.08 

_3. 06 
3.04 

3.12 

3.29 
3.32 
3.30 
3.00 

3.68 
3.64 
3.58 
3.50 
3.48 

3.43 
3.41 
3.88 
3.93 


4.07 


3.94 
4.15 
4.16 
4.04 
3.89 

3.72 
3. 
3.20 
3.18 
3.16 

3.27 
3.58 
3.67 

;i.c> 

3.64 

3.53 
3.44 
3.41 


3.40 

3.30 
3.34 
3.50 
3.86 
3.77 

3.70 
3.61 
3.58 

3.5t> 
3.54 

3.50 


Feb. 

Mar. 

Apr. 

3.49 

O.OI 

0 .  tyj 

3.49 

3.60 

3.76' 

|  |. 

4.00 

3.74 

3.42 

3.97 

3.71 

3.32 

3.90 

3.06 

3.24 

3.76 

3.24 

3.71 

3.57 

3.25 

3.68 

3.57 

3.64 

3.21 

3.56 

3.20 

3.51 

3.20 

3.91 

3.21 

3.57 

3 . 22 

3.57 

3.22 

3.71 

3.24 

3.74 

3.21 

4.22 

3.2'(j 

4.03 

3.32 

3.94 

0 .  o\J 

3.30 



3. 8& 

3.32 

3.64 

3.28 

3.60 

3.28 

3.81 

3.34 

3.70 

3.30 

3.68 

3.30 

3.50 

3.30 

3~99 

3.44 

3.9o 

3.4- 

3.99 

3.37 

3.9fc 

NOTE. — Gage  height 
negligible  during  the  year. 


lee  effects  were  probably 


June 

July 

Aug. 

Sept. 

3.06 

2.93 

2.96 

?.98 

2.90 

3.19 

2.90 

2.96 

3.02 

3.10 

2.91 

2.96 

3.10 

2.88 

3.71 

3.05 

3.10 

3.08 

2.82 

3.09 

3.65 

3.10 

2.88 

3.24 

3.00 

2.87 

i"oi 

3.08 

2.98 

2.88 

3.08 

3.90 

2.94 

3.10 

3.44 

2.94 

2.92 

3.18 

2.90 

3.14 

3.10 

3.06 

2.84 

31.59 

3.08 

2.90 

3.17 

3.04 

2.94 

3.09 

3.52 

3.06 

3.04 

2.96 

3.46 

3.08 

3.26 

3.42 

3.06 

3.11 

3.42 

3.30 

3.33 

3.18 

"~~3;04 

3.00 

3.21 

3.18 

3.02 

2.97 

3.20 

3.04 

2.96 

3.96 

~"¥M 

2.96 

3.53 

3.14 

2.92 

3.08 

2.91 

3.40 

3.03 

3.33 

3.06 

3.08 

2.93 

3.28 

3.03 

3.22 

2.90 

3.22 

,3.07 

2.91 

3.21 

3.04 

3.84 

3.10 

3.00 

NOTE. — Gage  height  not  observed  on  days  of  no  record. 
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DELAWARE  BASIN— STATION  NO.  6 


POCONO  CREEK  NEAR  STROUDSBURG 


Location. — At  single-span  wooden  covered  highway  bridge,  known 
as  Brand's  Bridge,  about  two  miles  west  of  Stroudsbnrg,  Monroe 
County. 

Drainage  Area. — 38  square  miles. 

Records  Available. — August  10,  1911,  to  December  31,  1919,  when 
the  station  was  discontinued. 

Gage. — Sectional  chain  attached  to  upstream  side  of  bridge ;  read 
to  hundredths  twice  daily  by  George  Brands. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Both  banks  are  high  and  seldom  overflow. 
Bed  is  composed  of  gravel  and  small  stones.  Control  for  low  stages  is 
at  a  riffle  formed  by  gravel  bar  under  the  bridge;  shifts  occasionally. 

Extremes  of  Stage. — 1918-1919 :  Maximum  gage  height  observed 
during  year,  5.51  feet  at  4:30  p.  m.  March  9;  minimum,  2.05  feet  at 
5  p.  m.  September  30. 

1919-1920 :  Maximum  gage  height  during  the  period  October  1  to 
December  31,  3.79  feet  observed  at  9  a.  m.  November  13 ;  minimum, 
2.08  feet  at  5:15  p.  m.  October  5. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 


Discharge  Measurements  of  Poeono  Creek  near  StroadsMirg ,  during  the  period  October  l,  1918, 

in  September  „<),  1910 


S'o. 

Date 

Made  by 

(  .'JILT 

Discharge 

height 

1918 

Feet 

Sec. -ft. 

22 

Oct.  la 

2.32 

47 

1919 

23 

July  12b 

2.29 

36 

34 

Oct.  13 

2.28 

31 

a.  Wading  measurement. 

b  Wading  measurement  300  feet  below  gage. 
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nnilv  Mean  Gage  Heights,  in  feet,  of  Pocono  Creek  near  Strottisburg ,  for  the  period  October  1, 
u  mis,  to  September  so,  1920. 


Day 

Oct. 

Nov. 

Dec.  | 

Jan. 

Feb. 

2.32 

2.46 

2.45 

3.10 

2.64 

2.29 
2.32 

2.48 
2.32 

2.45 
2.45 

3.66 
3.42 

2.59 
2.55 

4   

2.28 

2.31 

2.43 

3.36 

2.59 

5   — 

2.26 

2.38 

2.42 

.9.13 

2.57 

6   

2.30 

2.33 

2.36 

2.96 

2.49 

2i.38 

2.28 

2.39 

2.93 

2.47 

8  __,  

2.36 

2.28 

2.48 

2.94 

2.46 

9   

2.30 

2.25 

2.42 

2.80 

2.45 

10   

2.26 

2.26 

2.40 

2.67 

2.39 

11   

2.28 
2.26 

2.212 
2.21 

2.44 
2.53 

2.. 85 
2.92 

2.19 
2.44 

13  — -    --  -- 

2.26 

2.22 

2.57 

2.90 

2.39 

14  

2.24 

2.23 

2.62 

2.92 

2.61 

15  

3.23 

21.24 

3.30 

2.S2 

2.8-1 

16   

3.26 

2.22 

3.03 

2.66 

2.63 

17   

2.22 

2.29 

2.95 

2.64 

2.58 

2.22 

2.97 

2.89 

2.66 

2.56 

19   

2.20 
2.20 

2.67 
2.62 

2.85 
2.75 

2.69 
2  64 

2.57 
2.51 

21 

2.25 

2.58 

2.70 

2..61 

2.49 

22   

2.25 

2.55 

2.92 

2.61 

2.49 

23 

2.23 

2.49 

3.79 

21.77 

2.51 

24   

25   

2.22 
2  20 

2.49 
2.41 

3.78 
3.88 

3.40 
3.12 

2.44 
2.53 

26   

27   

2.21 
2.20 

2.44 
2.39 

3.68 
3.56 

2.94 
2.90 

3.05 
2.74 

28   

2.18 

2.35 

3.18 

2.85 

2.67 

29   

2.20 

2.7:< 

R.1C 

2.81 

30   

2.28 

2.55 

3.00 

2  76 

31   

2.66 

2.90 

2.68 

1.4!? 
3.59 
3.37 
3.21 
3.15 

3.07 
2.91 
2.95 
4.77 
4.49 

3.98 
3.65 
3.40 
3.28 
3.30 

3.34 
3.34 
3.58 
3.24 
3.15 

3.10 
3.04 
3.00 
2.88 
2.83 

2.80 
3.28 
3.13 
3.30 
3.34 

3.17 


2.98 
2. 
2.90 
2. 
2.85 

2.80 
2.70 
2.66 
2.70 
2.69 

2.70 
3.22 
2 
2.83 
2.83 


3.32 
3.23 
3.07 

3.01 

2.97 
2.93 
2.9E 
2.8£ 

2.85 
2.73 
2.63 
2.67 
2.57 


2.64 
2.95 
2.65 
2.65 
2.61 

2.61 
2. 
2.62 
2.64 
4.17 

3.94 
3.61 
3.45 
3.27 
3.15 

2.96 
3.05 
2.97 
3.13 
3.55 

3.56 
3.45 
3.43 
3.43 
3.39 

3.13 
3.04 
2.95 
2.87 
2.76 

2.73 


2.67 
2.60 
2.58 
2.54 
2.48 

3.07 
2.78 
2.60 
2.63 
2.60 

2.47 
2.48 
2.44 
2.36 
2.44 

2.41 
2.46 
2.40 
2.36 
2.34 

2.2S 
2.24 
2.24 
2.22 
2.26 

2.6* 
3..% 
3.01 
2.80 
2.67 


2.62 
2.49 
21.50 
2. 
2.34 

2.30 
2.30 
2.26 
2.26 
2.30 

2.36 
2.24 
2.24 
2i.20 
2.25 

2.30 
2.26 
2.55 
3.03 
3.05 

2.98 
5.20 
4. 

3.66 
3.20 

2.83 
2.80 
2.78 
2.73 
2.66 

2.60 


21.64 
2.58 
2.52 
2.53 
2.66 

2.70 
2 
2.59 
2.55 
2.42 

2.35 
2.62 
2.90 
2.79 
2.70 

2.52 
2.57 
2.79 
2.68 
2.53 

2.48 
2.45 
2.44 
2.39 
2.38 

2.32 
2.34 
2.32 
2.30 
2.26 

2.24 


2.20 
2.16 
2.2ff 
2.32 
2.30 

2.16 

2.22 
2.20 
2.24 
2.30 

2.32 
2.34 
2.31 
2.29 
2.23 

2.20 
2.18 
2.16 
2.10 
2.10 

2.10 
21.12 
2.26 
2.22 
2.16 

2.14 
2.10 
2.11 
2.10 
2.06 


NOTE'-Ioe  effects  were  probably  negligible  during  the  year. 


Jan. 

Feb. 

Mar. 

Apr. 

May 

Juns 

July 

Aug. 

Sept. 

1 

 1  

Day 


1919-1920 


1  . 

2 
3 
4 

5 

6 
7 
s 
9 
10 

1  ! 

12 
13 
14 
15 

16 
1 1 
L8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
•> 
29 
30 

31 


Oct. 


Nov. 


"1 


2.11 
2.26 
2.26 
2.21 
2.10 

2.19 
2.20 
2.20 
2.16 
2.21 

2.21 
2.24 
2.32 
2.34 
2.41 

2.36 
2.57 
2.40 
2.43 

a.  36 

2.31 
2.34 
2.43 
2.46 
2.38 

2.36 
2.38 
2.40 
2.42 
2.44 

2.41 


2.76 
3.10 
2.80 
2.86 
3.14 

3.16 
3.04 
2.92 
2.85 
2.82 

2.88 
2.98 
3.70 
3.30 
3.21 

3.08 
2.92 
2.80 
2.75 
2.72 

2.70 
2.70 
2.66 
2.68 
2.66 

3.18 
3.54 
3.29 
3.27 
3.68 


Dee. 


3.27 
3.14 
3.02 
2.87 
2.82- 

2 

2.90 
3 

3.58 
3.48 


3.14 
3.07 


NOTE*—  Ice  effects  were  probably  negligible  during  the  period.  Station  was  discontinued 
on  Dec.   31,  1919. 
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DELAWARE  BASIN— STATION  NO.  7 


LEHIGH  RIVER  AT  TANNERY 


Location. — At  single-span  steel  highway  bridge,  Tannery,  Carbon 
County. 

Drainage. — 335  square  miles. 

Records  Available.— June  23,  1914,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge ; 
read  by  G.  D.  Heimbach.  Elevation  of  gage  zero  1,029.41  feet.  United 
States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Both  banks  are  high  and  not  subject  to 
overflow.  Bed  is  composed  of  gravel  and  large  stones.  Control  is 
at  a  riffle  about  300  feet  below  gage;  probably  permanent. 

Extreme  of  Discharge. — 1918-1919:  Maximum  gage  height  observed 
during  year,  6.56  feet  at  4  p.  m.  July  22 :  minimum,  2.85  feet  at 
8  p.  m.  September  28. 

1919-1920 :  Maximum  open-water  stage  during  year,  8.10  feet 
observed  at  4  p.  m.  March  12  (discharge,  6,930  second-feet)  ;  a  stage 
of  8.70  feet  was  observed  at  4  p.  m.  March  6,  but  the  water  Avas  held 
back  by  an  ice  jam;  minimum,  2.85  feet  at  4  p.  m.  September  26 
(discharge,  152  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  fairly  well  defined  between  150  and. 3, 000  second- 
feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  daily  mean  gage  height  to  rating  table.  Results 
fair. 


Discharge  Measurements  of  Lehic/h   River  at   Tannery,   during   the  period   October   1,   1018,  to 

September  30.  in:0 


No. 

Date_ 

Made  by 

Gage 

Discharge 

height 

1918 

Feet 

See. -It. 

16 

Oct.  4 

J.  D-  Rcckord   

3.36 

311 

1919 

17 

Aug.  28 

Ferris  &  Snavely                  _  _   

3.11 

217 

IS 

1920 
Jan.  7a 

R.  A.  Boehringer  .     _.   _      _  .   

5.47 

289 

19 

Feb.  5a 

do   

4.23 

244 

20 

Mar.  3a 

do   

3.50 

236 

21 

May  li 

H.  L.  I.andia     

4.08 

721 

H    Measurement  made  through  partial  ice  cover. 
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Daily  Mean  Gage  Height,  in  feet,  of  Lehigh  Biver  at  Tannery,  for  the  period  October  1,  1918, 
"  to  September  30,  1920 


Day 


Oct. 


1918-1919 


Nov. 


.3.30 
3.20 
3.30 
3.3tf 
3.26 

3.58 
3.80 
3. 75 
3.64 
3.60 

3.60 
3.51 
3.46 
3.40 

a 

3. 28 
3.26 
3.26 
3.20 
3.17 

3.39 
3.36 
3.26 
3.14 
3.12 

3.17 
3.18 
3.14 
3.09 
3.18 

4.06 


Dec. 


3.96 
3.68 
3.53 
3.60 
4.00 

3. 
3.53 
3.46 
3.39 
3.27 

3.16 
3.12 
3.10 
3.08 
3.06 

3.07 

S.12 

4.30 

4.5 

4.18 

3 

3.83 
3.63 
3.46 
3.44 

3.44 
3.32 
3.23 
3.64 
3.53 


Jan. 


3.34 
3.39 
3.42 
3. 
3.23 

3.18 
3.27 
3. 
3.36 
3.27 

3.30 
3.40 
3.46 
3.70 
4.80 

4.63 
4.36 
4.03 
3.86 
3.76 

3.70 
3.77 
5.52 
5.23 
5.36 

4.93 
4.63 
4.43 
4.23 
4.07 


Feb. 


4.28 
5.54 
5.49 
4.83 
4.53 

4.40 
4.20 
4.23 
4.13 
3.93 

4.04 
3.99 
4.02 
4.29 
3.96 

3.94 
3.86 
3.78 
3.80 

3 

3.82 
3.80 
3.80 
4.78 
4.60 

4.50 
4.18 
4.00 
3.96 

3. a? 


4.04  3.74 


Mar.  Apr 


3.65 
3.65 
3.61 
3.59 
3.55 

3.45 

3.42 

3.42 

3.4 

3.43 

3.39 
3.45 
3.39 
3.57 
3.75 

4.11 
3.82 
3.69 
3.65 
3.59 

3.51 
3.53 
3. .54 
3.48 
3.47 

3.75 
3.78 
3.73 


May 


5.57 
5.52 
5.12 
4.72 
4.52 

4.47 
4.35 
4.19 
5.37 
6.19 

5.65 
5.19 
4.85 
4.55 
4.45 

4.45 
4.65 
4.99 
4. 
4. 

4.59 
4.45 
4.35 
4.25 
4.15 

4.09 
4.32 
5.27 
4.92 
4.79 

4.75 


4.65 
4.45 
4.45 
4.89 
4.85 

4.82 
4.59 
4.55 
4.49 
4.42 

4.42 
5.28 
4.95 
4.82 
4.77 

4.80 
5.73 
5.45 
5.27 
4.95 

4.a5 
4.72 
4.55 
4.58 
4.55 

4.45 
4.31 
4.25 
4.23 
4.15 


June 


4.05 
4.42 
4.25 
4.12 
4.05 

3.95 
3.98 
3.95 
4.17 
4.92 

5.12 
4.95 
4.83 
4.66 
4.67 

4.54 
4.54 
4.61 
4.50 
4.11 

4.11 
4.41 
5.28 
4.94 
4.71 

4.51 
5.01 
4.71 
4.21 
4.02 

3.84 


July 


3.74 
3.66 
3.58 
3.51 
3.42 

3.47 
3.68 
3.76 
3.73 
3 

3.61 
3.52 
3.49 
3.42 
3.45 

3.68 
3.81 
3.64 
3.54 
3.44 

3.38 
3.31, 
3.34 
3.28 
3.27 

3.30 
4.36 
4.56 
4.08 


Aug. 


3.46 
3.31 
3.25 
2.94 
3.32 

3.14 
3.34 
3.26 
3.16 
3.04 

3.30 
3.21 
2.98 
3.08 
3.06 

3.16 
3.10 
3.07 
3.54 
4.11 

5.26 
6.51 
5.72 
4.91 
4.54 

4 

4.48 
4.26 
4.00 
3.74 


Sept. 


3.58 
3.55 
3.51 
3.42 
3.38 

3.77 
4.33 
4.10 
3.89 
3.66 

3.48 
3.46 
3.44 
3.42 
3.38 

3.38 
3.42 
3.58 
4.C6 
4.02 

3.81 
3.64 
3.42 
3.34 
3.31 

3.25 
3.22 
3.22 
3.18 
3.12 


3.56  2.98 


NOTE. — Ice  effects  were  probably  negligible  during  the  year. 


Day 


1919-1920 


let. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

S.02 

4.49 

5.15 

3.78 

4.02 

3.80 

5.95 

4.61 

3.30 

3.24 

3.73 

3.08 

3.06 

4.88 

4.80 

3.55 

4.02 

3.66 

6.02 

4.57 

3.26 

3.23 

3.55 

3.04 

3.10 

4.75 

4.55 

0.68 

3.92 

3.52 

5.99 

4.53 

3.32 

3.28 

3.42 

3.00 

3.08 

4.62 

4.25 

4.07 

3.94 

3.56 

5.93 

4.47 

3.32 

3.28 

3.32 

2.96 

2.98 

5.20 

4.12 

4.65 

4.25 

5.40 

6.01 

4.39 

4.02 

3.30 

3.22 

2.96 

3.12 

5.08 

4.08 

5.42 

4.25 

8.50 

5.95 

4.17 

4.32 

3.24 

3.18 

3.04 

3.08 

4.84 

4.22 

5.50 

4.25 

8.01 

5.72 

4.15 

4.06 

3.20 

3.16 

3.52 

3.08 

4.. 58 

4.28 

5.12 

4.25 

7.55 

5.27 

4.15 

3.76 

3.21 

3.18 

3.22 

3.09 

4.42 

4.68 

4.98 

4.25 

6.95 

4.99 

4.09 

3.70 

3.19 

3.17 

8.22 

3.08 

4.26 

5.02 

4.82 

4.25 

6.95 

4.89 

4.03 

3.64 

3.12 

3.11 

3.42 

3.00 

4.20 

4.68 

4.65 

4.25 

6.80 

4.79 

3.98 

3.58 

3.06 

3.20 

3.50 

3.2b 

4.26 

4.52 

4.42 

4.25 

8.00 

4.62 

4.07 

3.48 

3.40 

3.12 

3.62 

3.30 

4.82 

4.67 

4.15 

4.25 

7.30 

5.13 

4.25 

3.73 

3.55 

3.09 

3.55 

3.31 

4.82 

5.45 

4.02 

4.25 

7.15 

5.05 

4.25 

3.97 

3.30 

3.12 

3.42 

3.39 

4.65 

4.95 

4.10 

4.25 

6.75 

4.77 

4.14 

3.76 

3.29 

3.28 

3.26 

3.88 

4.45 

4.78 

4.20 

4.25 

6.50 

4.75 

4.06 

3.67 

3.36 

3.34 

3.18 

4.12 

4.28 

4.55 

4.30 

4.25 

7.15 

5.52 

3.95 

3.82 

3.28 

3.41 

3.12 

3.8." 

4.18 

4.25 

4.62 

4.25 

6.82 

5.49 

3.78 

4.92 

3.12 

4.31 

3.02 

3.69 

4.12 

4.45 

4.72 

4.18 

6.62 

5.15 

3.72 

4.a5 

3.38 

4.50 

2.94 

3.58 

3.95 

4.42 

5.30 

4.00 

6.30 

5.25 

3.76 

4.40 

3.48 

4.20 

3.03 

3.4? 

3.84 

4.38 

5.32 

4.00 

6.00 

5.09 

4.02 

4.12 

3.42 

3.90 

3.00 

3.42 

3.80 

4.32 

5.02 

4.00 

5.75 

4.95 

4.38 

3.98 

3.41 

3.48 

2.96 

3.3? 

3.80 

4.28 

4.68 

3.90 

5.88 

5.02 

4.15 

3.84 

4.12 

3.38 

2.92 

3.  or 

3.70 

4.15 

4.42 

3.90 

6.22 

4.82 

4.04 

3.65 

4.65 

3.31 

2.96 

3.5F 

3.72 

3.88 

4.32 

3.90 

7.10 

4.62 

3.80 

3.55 

4.82 

3.22 

2.96 

3.50 

4.40 

3.83 

4.28 

3.90 

7.38 

4.55 

3.75 

3.48 

4.42 

3.2C 

2.89 

3.6<" 

6.42 

3.90 

4.02 

3.75 

7.43 

4.55 

3.68 

3.40 

4.00 

3.18 

2.95 

3.57 

5.82 

3.78 

3.97 

3.50 

6.90 

4.69 

3.58 

3.39 

3.72 

3.11 

3.42 

3.57 

5.66 

3.55 

3.96 

3.48 

6.81 

4.6.5 

3.48 

3.28 

3.62 

3.08 

3.61 

3.60 

5.38 

3.70 

3.92 

6.55 

4.57 

3.40 

3.22 

3.46 

3.22 

4.10 

4.01 

j  3.85 

3.90 

6.05 



j  3.34 

3.38 

3.1? 

Note— Stage— discharge  relation  Jan.  3  to  Mar.  10  affected  by  ice. 
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Daily  discharge,   in  second-feet,    of  Lehigh  River  at  Tannery,    for  the  year  ending  September 

t> 0 ,    1 920 


Day 


1919-1920 


Oct. 


201 
21? 
225 
21P 
1S£ 

235 
21  r 
219 
222 
219 

213 
288 
295 
299 
331 

610 
750 
578 
485 
430 

371 
344 
315 
430 
405 

380 
4& 
i0' 
405 
430 

680 


Nov.  Dec. 


1,090 
1,490 
1,380 
1,180 

i.aso 

1,710 
1,380 
1,180 
1 ,000 
870 


870 
1,380 
1,380 
1,180 

1,040 
910 
830 
750 
645 

578 
545 
545 
515 
485 

1,000 
3,530 
2,610 
2,330 
2,070 


Jan. 


1,830 
1,380 
1,180' 
870 
750 

750j 

ViO 

910| 
1,280 
1,600 

1,280 
1,090 
1,280 
2,070 
1,600 

1,880 
1,180 
870 
1,040 
1,000 


,000 
910 
910 
790 
610 

578 
610 
545 
405 
485 

578 


.-,45 
405 
340 
280 
280 

280 
S00 

:<h> 

600 
550 

480 
380 
340 
320 
300 

300 
340 
380 
380 
340 

300 
280 
280 
260 
260 

260 
200 
180 
160 
160 

160 


Feb. 


160 
160 

ieo 

160 

220 

260 
280 
300 
340 
S40| 

360 
380 
440 
480 
600 

600 
.550 
500 
480 
460 

440 
400 
400 
400 
40O 

400 
340 
240 
240 


3601 
300 
240 
260 
700 

4,600 
3,600 
2,600 
2,000 
2,000 

4,230 
6,700 
5,190 
4,990 
4,230 

3,700 
4,990 
4,230 
3.870 
3,370 

2,900 
2,610 
2,750 
3,210 
4,790 

5,390 
5,390 
4,410 
4,230 
3,870 

2,900 


Apr. 

May 

June 

July 

Aug. 

Sept. 

2,900 

1,180 

295 

274 

515 

219 

2,900 

1,180 

281 

270 

4C5 

207 

2,900 

1,180 

303 

288 

344 

2,750 

1,040 

30S 

2-8£ 

30  £ 

Loo 

2,900 

1,000 

68C 

295 

267 

2,900 

830 

910 

274 

253 

207 

2,470 

790 

715 

260 

246 

380 

1,950 

790 

264 

253 

1 ,600 

750 

485 

256 

1,490 

715 

457 

232 

228 

CM  A 
O-i-t 

1,380 

680 

430 

213 

260 

380 

1,180 

715 

371 

335 

232 

430 

1,710 

870 

515 

405 

222 

405 

1,600 

870 

045 

295 

282 

344 

1,380 

790 

515 

292 

288 

281 

1,380 

715 

457 

319 

311 

253 

2,200 

645 

545 

288 

340 

232 

2,200 

545 

1 ,490 

232 

910 

201 

1,830 

485 

1,380 

327 

1 ,090 

177 

1,830 

515 

1 ,000 

371 

CO\J 

~04 

1,710 

680 

750 

344 

610 

195 

1,600 

1,000 

<M< 

340 

371 

183 

1  lino 

57  s 

750 

327 

171 

l!380 

715 

457 

1,180 

299 

183 

1  180 

O-iO 

403 

1,380 

267 

183 

1.1S0 

515 

371 

1,000 

360 

154 

1,180 

485 

335 

680 

253 

180 

1,280 

430 

319 

485 

228 

344 

1,180 

371 

•_>8S 

450 

219 

430 

1,180 

335 

267 

363 

267 

750 

311 

327 

253 

Note.-Discharge  Jan.  3  to  Mar.  10  estimated,  because  of  ice,  from  discharge  measurements 
weather  records  and  study  of  gage  height  graph.  mt-asuiemema 


Monthly  Discharge  of  Lehigh  River  at  Tannery,  for  the  year  ending  September  SO  i«>0 

(Drainage  area,   335  square  miles) 


Month 


1919-1920 

October   

November   ZZ 

December  

January   ,_  ZZZZZZ 

February     

March   ZZZZ 

April    ~~ 

May   ~ 

June   i  Z" 

July   Z  i 

August   ~  _ 

September   ZZ__ 

The  year   


Discharge  in  Second-feet 


Maximum 


750 
3,530 
2,070 

600 

600 
6,700 
2,900 
1,180 
1,490 
1,380 
1.090 

750 


6,700 


Minimum 


485 
405 
160 
160 
240 
,180 
311 
26-7 
213 
219 
154 


154 


Mean 


356 
1,240 
1,020 
327 
362 
3,370 
1,830 
725 
558 
421 
35!  I 
271 


Runoff 


Second-feet 
per  square 
mile 


1.06 
3.70 
3.04 
.976 
1.08 
10.06 
5.46 
2.16 
1.67 
1.26 
1.07 


906 


21.70 


D?pth  in 
inches 


1.22 
4.13 
3.50 
1.13 
1.16 
11.60 
6.09 
2.49 
1.86 
1.45 
1.23 
.90 


36'.  72 


DELAWARE  BASIN — STATION  NO.  8 


LEHIGH  RIVER  AT  BETHLEHEM 


Location.— At  nine-span  steel  highway  bridge,  three  spans  over  the 
normal  river  channel,  New  Street,  Bethlehem,  Northampton  County. 
Drainage  Area.— 1,240  square  miles. 

Records  Available. -September  22,  1902,  to  February  13,  1905, 
and  April  20,  1909,  to  September  30,  1920. 

Gage  -Standard  chain  attached  to  downstream  side  of  bridge 
read  by  William  E.  Roberts.    Elevation  of  gage  zero  210.01  teet, 
United  State  Geological  Survey  datum. 

Discharge  Measureme7its.-Mz.de  from  downstream  side  of  bridge. 

Channel  and  Control. -Right  bank  is  high  and  not  subject  to  over- 
flow; left  is  low  and  subject  to  overflow  at  high  stages     Bed  is 
composed  of  sand  and  gravel.    Control  is  at  a  riffle  about  1,000  fee 
below  gage;  shifts  occasionally.    Monocacy  Creek  enters  from  left 
lust  below  the  low-water  control. 

Extremes  of  Discharge.-lMS-WU) :  Maximum  stage  observed  dur- 
ing year,  8.23  feet  at  7  a.  m.  March  10  (discharge,  14,400  second- 
feet)  ;  minimum,  1.70  feet  7  a.  m.  November  17   (discharge,  44b 

second-feet).  .  . 

1919-1920-  Maximum  stage  during  the  year,  estimated  from  iiy- 
drograph,  12.0  feet  at  8  p.  m.  March  5  (discharge,  25,800  second-feet)  ; 
minimum,  1.72  feet  at  4:30  p.  m.  July  11  (discharge,  410  second- 
feet).  ,  . 
Ice  —Stage-discharge  relation  seldom  affected  by  ice. 
Diversions.-Duvmg  navigation  season  water  is  diverted  past  the 
cage  through  the  Lehigh  Coal  and  Navigation  Company  canal,  winch 
follows  the  left  bank  and  passes  under  the  left  span  of  bridge. 

,4  cowmC2/.— Stage-discharge  relation  permanent  except  as  aflected 
bv  ice  for  short  periods  in  January,  February  and  March  1920. 
Rating  curve  fairly  well  defined  between  300  and  31,000  second- 
feet  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  daily  mean  gage  height  to  rating  table.  Results 
good  for  medium  and  high  stages;  only  fair  for  low  stages  owing  to 
uncertain  amount  of  water  diverted  by  canal. 
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Discharge  Measurements  of  Lehigh  River  at  Bethlehem,  during  the  period  October  1,  1918,  to 

September  30,  1920 


No. 

Date 

Made  by- 

Gage 

Discharge 

height 

1919 

Feet 

Sec. -ft. 

56 

July  12 

Peterson   &  La.ndis   .  . 

2.45 

1,100 

1920 

57 

Jam.  5* 

R.  A.  Boehringer       _  _  _„ 

2.36 

942 

58 

F.jb. 

do 

2.17 

814 

59 

Mar.  1 

do   

1.97 

661 

60 

19 

do   

6.36 

9,300 

61 

June  7 

H.  L.  Landis  _  .  ....   

2.73 

1,500 

'Measurement  made  through  partial  ice  cover. 


Daily  Mean  Gage  Height,  in  feet,  of  Lehigh  River  at  Bethlehem,  for  the  period  October  1  1918, 

tu   September   ,10,  1920 


Day 

Oct. 

Nov. 

Dec. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1 

1.93 

2 

52 

2 

36 

3.67 

3 

01 

4 

21 

4 

21 

3 

21 

2 

98 

3 

15 

3 

35 

2.08 

2 

1.99 

2 

32 

21 

27 

4.76 

2' 

62 

5 

58 

4 

05 

3 

92 

2 

92 

2 

96 
88 

22 

2.15 

3 

1.95 

2 

18 

2 

24 

o 

74 

4 

87 

3 

91 

4 

15 

2 

81 

2 

3 

02 

2.28 

4 

1.98 

2 

09 

2 

19 

4.62 

2 

88 

4 

35 

3 

84 

3 

25 

2 

73 

'  2 

71 

2 

■M 

2.32 

5 

1.99 

2 

08 

2 

10 

4.00 

2 

86 

4 

14 

3 

99 

3 

09 

2 

66 

2 

54 

2 

89 

2.18 

6 

1.9? 

2 

20 

2 

10 

3.94 

2 

76 

3 

94 

3 

91 

3 

08 

2 

78 

2 

45 

3 

05 

2.11 

7 

21.14 

2 

1- 

2 

08 

3.64 

2 

68 

3 

75 

3 

65 

3 

55 

3 

34 

2 

40 

3 

46 

2.09 

8 

2.34 

2 

09 

2 

03 

3.58 

2 

6ri 

3 

59 

3 

51 

3 

92 

04 

2 

36 

3 

26 

2.05 

9 
10 

2.20 

'  2 

01 

2 

00 

3.49 

2 

59 

5 

19 

3 

39 

3 

69 

2 

98 

2 

34 

2 

86 

2.00 

2.10 

1 

94 

2 

03 

2.93 

2 

54 

7 

76 

3 

36 

4 

05 

2 

M 

2 

31 

2 

79 

2.08 

11 

2.08 

1 

92 

2 

15 

2.99 

9 

55 

6 

19 

3 

85 

4 

32 

2 

77 

2 

44 

2 

76 

2.16 

12 

2.07 

1 

SO 

2 

38 

2.75 

2 

62 

5 

28 

4 

22 

4 

09 

2 

71 

2 

42 

2 

74 

2.48 

13 

2.06 

1 

& 

2 

61 

3.00 

2 

61 

4 

72 

4 

12 

3 

92 

2 

66 

2 

37 

2 

71 
69 

2.46 

14 

2.02 

1 

81 

2 

92 

3.06 

2 

75 

4 

41 

3 

82 

3 

67 

2 

54 

2' 

33 

2 

2.17 

15 

1.9.' 

1 

84 

3 

a 

3.15 

3 

48 

4 

Llj 

3 

69 

ijij 

2 

51 

o 

32 

2 

65 

2.09 

16 

1.90 

1 

-J 

3 

65 

3.00 

3 

35 

4 

1 1 1 

3 

78 

3 

58 

2 

86 

2 

32 

2 

65 

2.08 

17 

1.92 

1 

T. 

3 

58 

2.94 

3 

01 

4 

31 

5 

10 

3 

67 

2 

74 

2 

34 

2 

65 

2.06 

18 

1.90 

2 

78 

3 

29 

3.02 

2 

91 

4 

33 

4 

76 

4 

12 

2 

68 

2 

34 

2 

67 

1.98 

19 

1.82 

3 

26 

3 

14 

3.10 

2 

62 

4 

53 

4 

51 

3 

62 

2 

64 

2 

55 

3 

12 

1.99 

20 

1.79 

2 

85 

2 

96 

3.10 

2 

27 

4 

29 

4 

23 

3 

45 

2 

57 

3 

12 

2 

95 

2.04 

21 

1.88 

2 

65 

2 

85 

2.96 

2 

67 

4 

14 

4 

09 

3 

38 

2 

59 

6 

45 

2 

88 

2.00 

22 

2.00 

2 

4S 

3 

03 

2.85 

2 

63 

3 

99 

3 

86 

3 

61 

2 

54 

6 

75 

2 

78 

1.95 

23 

2.00 

21 

40 

5 

31 

3.16 

2 

77 

3 

83 

3 

70 

3 

75 

2 

42 

6 

10 

2 

69 

1.95 

24 

1.93 

2 

2& 

4 

85 

4.45 

2 

94 

3 

62 

3 

67 

4 

49 

2 

34 

5 

is 

2 

66 

2.08 

25 

1.89 

2 

27 

5 

21 

4.34 

2 

88 

53 

3 

64, 

4 

18 

2 

m 

4 

48 

2 

58 

2.05 

26 

1.84 

2! 

'> 

4 

95 

4.03 

3 

60 

3 

39 

3 

48 

3 

96 

2 

31 

3 

96 

2 

50 

1.96 

27 

1.80 

2 

19 

4 

93 

3.84 

3 

35 

3 

71 

3 

42 

3 

M 

4 

41 

3 

75 

2 

42 

1.94 

28 

1.86 

2 

12 

4 

13 

3.62 

3 

20 

6 

mi 

3 

31 

3 

80 

4 

84 

3 

55 

2 

32 

1.90 

29 

1.81 

2 

27 

g 

76 

3.43 

4 

•Si 

3 

22 

S 

54 

3 

>s 

3 

52 

21 

23 

1.89 

30 

1.81 

2 

49 

3 

50 

3.26 

4 

59 

3 

[0 

3 

21 

3 

30 

3i 

43 

2 

15 

1.88 

31 

1.93 

3 

42 

3.23 

4 

42 

3 

I  1 

3 

36 

2 

in 
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Daily  Mean  Gage  Height,  in  feet,  of  Lehigh  River  at  Bethlehem,  for  the  period  October  1,  191S, 

to  Septemtrei  so.  1920   


Day 


1913-1920 

a  VI— . . 

3   _ 

4   

6   

6   


10 


Oct.  Nov 


11 

12 
13 
14, 
15 

IS 
IT 
18 
19 
20 

21 
22 

24 
26 

20 
27 
28 
29 
30 

31 


2.03 
2.03 
2.02 
2.02 
2.01 

2.04 
2.02 
21.02 
2.02 
2.02 

2.05 
2.28 
2.32 
2.42 
2.48 

3.16 
3.66 
3.01 
3.02 
2.95 

2.86 
2.75 
2.70 
2.35 
2.24 

2.35 
2.43 
2 
2.72 
2.73 

2.74 


3.11 
3.59 
3.68 
3.63 
4.60 

4.54 
4.14 
3.78 
3.57 
3.52' 

3.37 
3.67 
4.51 
4.68 
4.39 

4.04 
3.85 

3. 
3.32 
3.33] 

3.281 
3.171 
3.08| 
3.08! 
3.02 

3.62! 
5.33, 
5.111 
4.59! 
4.75 


Dec.  Jan. 


4.42 
4.22 
3.98 
3.70 


3.54 
3.68 
3.79 
4.02 
4.82 

4.66 
4.38 
4.39 
4.46 
4.40 

4.00 
3.35 
3.10 
3.20 
3.36 

3.46 
3.50 
3.45 
3.28 

3.22 

2.90 
3.15 
3.04 
2.87 
2.84 

2.78 


3.12 
3.27 
3.14 

2.86 
2.75 


Feb.  Mar. 


2.30 


2.28 

2.27 
2.24 
2.29 

2.26 
2.24 

2.25 


2.52 
2.61 
2.47 
2.44 
2.36 

2.26 
2.19 
2.18 
2.18 
2.20 

2.20 
21.18 
2.16 
2.13 
2.10 

2.06 
2.04 
2.02 
2.02 
2.02 

2.04 
2.04 
2.04 
2.04 


Apr . 


2.04 
2.08 
2.10 
2.90 
8.47 

7.78 
5.25 
4.60 
4.48 
5.45 

6.09 
7.20 
9.65 
8.08 
6.49 

7.60 
8.65 
7.06 
6.48 
5.69 

5.36 
5.49 
5.68 
5. 

6.50 

6.59 
6.58 
6.25 
5. 

5.36 
5.2S 


5.16 
5.34 
5.40 
5.45 
5.58 

5.71 


May 


4.08 

3.87 
3.74 
3.84 
4.04 
3.94 

3.83 
4.22 
4.67 
4.40 
4.34 

4.74 
4.27 
3.97 
3. 86 
3.74 

3.46 
3.51 
3.55 
3.48 
3.46 


June  f  July 


Ant; . 


Sept. 


"   1  ~ 

91  917 

9  fVJ 

2.48 

2.11 

3 .  ■!'  « 

2  13 

2.64 

1.90 

3.25 

2.21 

2l!  18 

2.36 

1.85 

3.16 

2.22 

2.17 

2.12 

1.85 

3.08 

2.38 

2.17 

2.13 

1.82 

3  06 

2.32 

2.04 

2.22 

2.08 

0  .uo 

2.85 

2.01 

2.21 

3.15 

3.11 

2.75 

l!»4 

2.52 

3.11 

2.61 

1.97 

2.16 

2.38 

2.81 

2.39 

1.78 

2.15 

2.68 

3.02 

O  05 
4,.4<i 

1. 14 

9  Oil 

9  R9 

1 . 00 

2  23 

2.58 

3.03 

2.28 

2.52 

2. 25 

2^58 

3.05 

?J.  75 

2.43 

2.29 

2.53 

3.00 

2.66' 

2.39 

2.34 

2.38 

9  OA 

2  49 

2.52 

2.39 

2.18 

2  .  0* 

9  ZD 

2  17 

2.46 

2.16 

2.71 

3.11 

2.70 

2!70 

2.66 

3.26 

2.48 

3.20 

1.91 

2.66 

31.22 

21.37 

2.92 

2.12 

2.78 

2.98 

2.12 

2.65 

2.11 

3.12 

2.81 

2.23 

2.46 

2.04 

3.06 

2.71 

3.82 

2.48 

'.d.10 

2.85 

2.64 

3.34 

2.26 

2.09 

2.80 

21.39 

3.32 

2.12 

1.88 

2.72 

2.34 

3.11 

2.12 

1.82 

2.66 

2.27 

2.82 

2.11 

2.29 

2.52 

21.19 

2.65 

2.09 

2.34 

2.42 

2.17 

2.61 

2i.09 

2.74 

2.29 

2.12 

21.54 

2.21 

3.42 

2.24 

2.38 

2.19 

NOTE' — Gage  height  Dec.  5,  1919,  Jan.  1-7,  13-24,  rob.  2-5  and  Apr.  7-9,  1920,  unsatis- 
factory. Stage  discharge  relation  Jan.  1-5.  Jan.  28  to  Feb.  3,  Feb.  14-22'  and  Feb.  25  to 
Mar.  3  1920,   affected  by  ice. 

Daily  discharge,  in  second-feet,  »f  Lehigh  River  at  Bethlehem,  for  the  period  October  1,  1918 


Day 


1918-1919 


2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

17   

18   

19   

20   

21   

22   

•SS   

24   

25   

26   

27   

28   

29   

30   

31  ■  

NntPH-Disrharee  does  not  incluoe  water  diverted  past  the  gage  by  Lehigh  Coal  and  Navi- 
gaUon  cS  Canal.  Canal  closed  Nov.  30  to  Mar.  21.  In  previous  years  flow  of  canal  has 
been  estimated   at  45  second-feet . 


OCt. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

600 
660 
620 
650 
660 

1,240 
995 
880 
770 
770 

] , I" in 

938 
938 
880 
770 

3,090 
5,280 
5,730 
4,850 
3,640 

1,920 
1,370 
1,560 
1,770 
1,700 

4,040 
7,210 
5,500 
4,440 
3,840 

4,040 
3,640 
3,450 
3,270 
3,640 

2,230 
3,450 
4,040 
2,230 
2,070 

1,920 
1,770 
1,630 
1,560 
1,440 

2,230 
1,840 
1,770 
1,500 
1,300 

2,570 
2,230 
1,920 
1,840 
1,770 

771) 
826 
996 
995 
880 

640 
825 
1,060 
880 
770 

880 
880 
770 
670 
610 

770 
770 
720 
670 
720 

3,450 
2,910 
2,910 
2,740 
1,840 

1,560 
1,500 
1,440 
1,370 
1,300 

3,450 
3,270 
2,910 
6,210 
13,300 

3,450 
2,910 
2,740 
2,570 
2,570 

2,070 
2,910 
3,450 
3,090 
3,640 

1,630 
2,400 
1,920 
1,920 
1,630 

1,180 
1,120 
1,060 
1,060 

995 

1,920 
2,740 
2,400 
1,700 

1,630 

770 
770 
720 
670 
720 

770 
720 
720 
670 
600 

590 
570 
534 
489 
516 

825 
1,120 
1,370 
1,770 
2,910 

1,920 
1,560 
1,920 
2,070 
2,230 

1,300 
1,370 
1,370 
1,560 
21,740 

8,830 
6,450 
5,060 
4,440 
4,040 

2,570 
4,040 
3,840 
3,270 
3,090 

4,240 
3,840 
3,460 
3,090 
3,090 

1,560 
1,500 
1,440 
1,300 
1,240 

1,180 
1,120 
1,060 
1,060 
995 

1,560 
1,560 
1,500 
1,500 
1,440 

825 
1,240 
1,180 

8215 
770 

670 
690 
570 
498 
472 

480 
456 
1,630 
2,400 
1,700 

2,910 
2,910 
2,400 
2,070 
1,840 

1,920 
1,840 
1,920 
2,070 
2,070 

2,570 
1,920 
1,770 
1,370 

938 

3,840 
4,240 
4,240 
4,640 
4,240 

3,270 
5,970 
5,280 
4,640 
4,040 

2,910 
3,090 
3,840 
2,910 
2,570 

1,700 
1,560 
1,500 
1,440 
1,300 

996  1,440 
1,060|  1,440 
1,060!  1,440 
1,300!  2,070 
2,070  1,840 

770 
720 
650 
660 
720 

552 
670 
670 
600 
561 

1,440 
1,240 
1,120 
995 
938 

1,700 
1,920 
6.450 
5,230 
6,210 

1,840 
1,700 
2,230 
4,440 
4,240 

1,440 
1,440 
1,560 
1,840 
1,770 

3,840 
3,640 
3,270 
2,910 
2,740 

3,840 
3,450 
3,090 
3,090 
2,910 

2,570 
2,910 
3,270 
4,640 
■4,040 

1,370 
1,300 
1,120 
1,060 

905 

9,390  1,770 
10,5001  1,630 
8,5501  1,500 
6,2-10  1,440 
4,640  1,370 

670 
620 
620 
770 

720 

516 
480 
534 
489 
489 

995 
880 
770 
938 
1,240 

5,730 
5,500 
3,840 
3,270 
2,910 

2,570 

3,640 
3,270 
2,910 
2,570 
2,400 

2,230 

2,910 
2,570 
2,230 

2,570 
3,090 
8,550 
5,500 

2,740 
2,570 
2,400 
2,230 

3,640 
3,270 
3,270 
2,740 

996 
41,440 
5,280 
3,450 

3,640  1,240 
3,270  1,120 
2,910  996 
2,7401  938 

630 
610 
570 
561 

4,850 

2,070 

2,230 

2,400 

2,570  825 

662 

4,440 

2,070 

9  R7(l  770 

ooc 

 1  
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Daily  discharge,  in  second-feet ,  of  Lehigh  River  at  Bethlehem,  for  the  period  October  1,  1918, 

to   September  30,  1920 


Oct. 

NOV. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

720 

2,070 

4,440 

1 , 10O 

850 

600 

6,210 

2,740 

938 

770 

1,240 

770 

720 

2,910 

4,040 

l,3CO 

850 

650 

6,450 

2,740 

1,050 

825 

1,440 

570 

'?<  f ) 

3.09O 

3,640 

1,100 

750 

750 

6, 700 

o  o  ■?  a 

ft ,  ».)U 

i  a^a 

5'75 

670 

2 , 90.0 

3,090 

1 ,  ooo 

880 

1 ,770 

6,700 

O   9 -2  A 
ft  ,ftoU 

ecu 

B5DiK 

i 1 \> 

670 

4,850 

2 , 910 

900 

905 

ID  ,ow 

1  ,  AW 

9  fVrft 
ft  t  V  ( u 

i  i  on 

1 )  JLftU 

Oft  J 

825 

498 

720 

4.640 

2,740 

900 

1,240 

13,300 

7,470 

2,070 

995 

720 

sso 

770 

67( 

3,840 

3,090 

1,100 

1,370 

6,210 

6,500 

2,070 

1,700 

670 

880 

2,230 

67( 

3,270 

3,270 

1 , 600 

1 ,180 

4 , 850 

4 , SOi ) 

9  f\rr(\ 

1  £AA 

OJLf> 

835 

1  94.0 

67( 

2 }  910 

3,640 

2 , 400 

1 , 180 

4 ,  (540 

a  i>nn 

4 .  uUU 

9  Af7A 

1  Q'TA 

ft1?!5! 

1  120 

670 

2 , 740 

5,280 

2,070 

1,050 

ft  7  ha 
o,  /  UU 

1    1 0'fl 

825 

1  500 

720 

2,570 

5,060 

1,700 

■938 

8,560 

3,450 

1,920 

938 

432 

9'38 

1,630 

995 

3,090 

4,440 

1,560 

880 

11,000 

3,090 

2,070 

770 

552 

f>38 

1,370 

995 

4,640 

4,440 

1 ,440 

880 

lO.iXtO 

3,270 

1 ,920 

1  370 

1,120 

5,061 1 

4,640 

1 , 240 

800 

14 ,Z0O 

3 ,640 

1  A9A 

i  fwa 

I ,  OOv 

i  i  on 

1 ,  lev) 

1  300 

1,240 

4,441 

4,440 

1 ,120 

800 

9,670 

3,450 

1 ,  yftU 

i  /M  a 

1    1 9A 

J.  ,  IfUU 

995 

2,230 

3,640 

3,640 

695 

750 

12,. 800 

3,270 

1,700 

1,240 

1,240 

1,120 

880 

3,090' 

3,270 

2,57( 

880 

750 

15,600 

4,040 

1,700 

1,240 

82-5 

1,180 

825 

1,920 

3,090 

2,070 

938 

750 

11 ,400 

5,060 

1 , 500 

9  A'/A 

l ,  auu 

1  ,  DUU 

77n 

1,920 

2,400 

2,230 

995 

750 

9 , 67  0 

4,440 

1 , 440 

O  A  r  ft 
ft ,  1\Ar 

1    9-1  ft 

2  230 

1»840 

2,400 

2 , 570 

905 

750 

7,470 

4,240 

1 ,440 

1  770 

770 

1,700 

2,400 

2,740 

995 

700 

0,700 

5,060 

1,630 

1,920 

770 

1,440 

770 

1,560 

2,230 

905 

700 

6,950 

4,240 

2,070 

1,630 

938 

1,180 

720 

1,500 

2,070 

2,570 

995 

670 

7,470 

3,640 

2,070 

1,500 

3,270 

1,240 

770 

1 , 080 

2 , 070 

2,40'0 

995 

670 

7 ,730 

3> ,  450 

1 ,  /  UU 

'2'  4O01 

938 

770 

938 

1,920 

2,230 

938 

650 

9,670 

3,090 

1,630 

1,120 

2!  4-00 

770 

552 

1,060 

2,910 

1,770 

938 

650 

9,950 

2,740 

1,500 

1,060 

2,070 

770 

498 

1,180 

6,4.50 

2,230 

938 

600 

9,950 

2,740 

1,440 

938 

1,630 

770 

995 

1,770 

5,970 

1,920 

938 

600 

8,830 

2,910 

1,240 

880 

1,440 

770 

1,050 

1.5O0 

4.850 

1,700 

950 

7,470 

2,740 

1,120 

825 

1,370 

770 

1,560 

1,560 

5,280 

1,700 

poo 

6,700 

2,740 

905 

770 

1,300 

880 

2,570 

1,560 

1,630 

900 

6,4.50 

938 

1 ,120 

880 

Note.— Discharge  does  not  include  the,  water  diverted  past  the  gage  through  the  Lehigh  Coal 
and  Navigation  Company  canal.  Canal  closed  Nov.  22  to  Apr.  14.  Discharge  Dec.  5,  Jan.  13- 
24,  Feb.  4-5  and  Apr.  7-9  estimated,  because  of  unsatisfactory  gage  height  record.  Discharge 
.Tbit.  vs.  Jan.  28  to  Feb.  3.  Feb.  14-22  and  Feb.  25  to  Mar.  3  estimated,  because  O'f  ice,  from 
discharge  measurements,  weather  records  and  study  of  gage  height,  graph. 


Monthly  Discharge  of  Lehigh  River  at  Bethlehem,  for  the  period  October  1,  1918,  to  September 

30,  1920 

(Drainage  area,  1,240  square  miles) 


Discharge  In  Second-feet 

Eun-ofl 

Month 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

1918-1919 

October  ..   

1,060 

472 

636 

0.513 

0.59 

November    _  _ 

•  ;.*00 

15K 

946 

.763 

,?5 

December       _._ 

6,450 

670 

2,380 

1.92 

2.21 

January    ' 

5,730 

1,560 

2,820 

2.27 

2.62 

February                 _.     .  „  . 

2,910 

938 

1,720 

1.39 

1.45 

March   ...   

13,300 

2,570 

4,820 

3.89 

4.48 

April   _                     .  . 

5,970 

2,070 

3,360 

2.71 

3.02 

Ma"  .    _  — .  

4,640 

2,070 

3,120 

2.52 

2.90 

June     —       -.    — 

5,280 

995 

1,830 

1.48 

1.65 

July  .  _    . 

10,500 

995 

2.680 

2.16 

2.49 

August    

2,740 

770 

1,620 

1.31 

1.51 

September    .  _ 

1,240 

552 

700 

.613 

.69 

The  sear  .._   

13,300 

456 

2,230 

1.80 

24.46 

Note. — See  notation  following  daily  discharge  table. 
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Monthly  Discharge  of  Lehigh  River  at  Bethlehem,  for  the  period  October  1,  1918,   to  September 

30,  1920 

(Drainage  area  1,21,0  square  miles) 


Month 


19-19-1920 


October  _. 
November 
Decembei'  - 
January 
February 

March   

April   

May   

June   

July   

August  _-- 
September 


Discharge  in  Second-feet 


Maximum 


The  year 


090 
450 
SMI 
111(1 

370 
.500 
,470 

740 

111! 

270 
230 
570 


18,500 


Minimum 


670 
1,920 
1,6.30 
880- 
600 
600 
2,740 
938 
770 
432 
770 
498 


t:;s 


Mean 


1 ,240 
3,470 
3,090 
1,160 
836 
8,450 
4,370 
I  ,  SI  10 
1,290 
1,170 
1,060 
1,020 


2,420 


Runoff 


Second-feet 
per  square 
mile 


1.00 
2.81 
2.49 
.935 
.674 
6.80 
3.52 
1.45 
1.04 
.944 
.847 


Depth  in 
inches 


1.15 
3.14 
2.87 
1.08 
.73 
7.84 
3.93 
1.67 
1.16 
1.09 
.98 
.92 


1.9S 


26.56 


NOTE-Di=charge  and  run-off  docs  not  include  the  water  diverted  past  the  gage  through  the 
Lehigh  Coal  and  Navigation  Company  Canal.    Canal  was  closed  Nov.  22  to  Apr.  14. 


DELAWARE  BASIN — STATION  NO.  9 


DELAWARE  RIVER  AT  RIEGELSVILLE 


Location,— At  three-span  suspension  highway  bridge  between 
Riegelsville,  Bucks  County,  Pa.,  and  Rieglesville,  Warren  County 
N.  J.,  about  900  feet  upstream  from  mouth  of  Musconetong  River. 

Drainage  Area.— 6,430  square  miles. 

Records  Available.— July  3,  1906,  to  September  30,  1920. 

Gages.  Staff,  in  three  sections,  installed  on  left  hank  at  upstream 

side  of  bridge;  lower  section  inclined,  middle  and  upper  sections 
vertical.  Standard  chain  gage  attached  to  upstream  side  of  bridge 
installed  to  same  datum  as  staff  gage.  Staff  gage  painted  on  pier 
of  railroad  bridge  at  month  of  Musconetong  River.  Read  by  Herbert 
J.  Bernholz  and  T.  A.  Lippincott. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge. 

Channel  and  Control.— Both  banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  gravel  and  boulders.  Control  is  at  a  well 
defined  riffle  about  one-half  mile  below  suspension  bridge;  probably 
permanent. 

Extremes  of  Discharge,— 1918-1919 :  Maximum  stage  observed  dur- 
ing year,  11.1  feet  at  9  a.  m.  March  11  (discharge,  38,700  second- 


03 


feet)  ;  minimum,  2.7  feet  at  1  p.  m.  July  13  (discharge,  2,730  second- 
feet). 

1919-1920:  Maximum  observed  stage1  during  the  year,  19. S  feet 
at  railroad  gage,  at  9  a.  m.  March  11  (discharge,  about  121,000 
second-feet)  ;  minimum,  2.45  feet  from  3  p.  m.  February  28  to  3  p. 
m.  February  29  (discharge,  2,250  second  feet). 

1906-1920:  Maximum  stage  recorded,  25.0  feet  March  28.  1913 
(discharge,  111,000  second-feet)  ;  minimum,  1.55  feet  September 
20,  1908  (discharge,  870  second-feet). 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice. 

Divcrsionk. — The  Delaware  Division  of  the  Pennsylvania  canal  di- 
verted about  230  second-feet  from  the  Lehigh  River  near  its  mouth 
from  October  1  to  December  f>,  1918:  March  17  to  December  5,  1919, 
and  March  23  to  September  30,  1920. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice  for  short  periods  in  January  1920.  Eating  curve  well  defined. 
Gage  read  to  half  tenths  twice  daily.  Daily  discharge  ascertained 
by  applying  daily  mean  gage  height  to  rating  table.  Results  good. 

Cooperation. — Record  furnished  by  United  States  Geological  Sur- 
vey Office,  Washington,  D.  C. 


Discharge  Measurements  of  Delaware  River  at  Ricgelsville.  during  the  period  October  1,  1918, 

to  September  30,  1920 


No. 

Date 

Made  by 

Gage  Discharge 
height 

26 
27 

1920 
Mar.  2", 
June  8 

R.  A.  Boehrin^er        -  -  

Feet        Sec. -ft. 
10.11  32,500 
4.71  '  8,320 

H.  L-.  Landis  _       
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Daily  Mean  Gage  Height,  in  feet,  of  Delaware  River,  at  Kiepelsville,  for  the  period 

inis,  to  September  so,  ]920. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Fob. 

■Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

l 

1918-1919 

4.0 

3.9 

3.6 

6.0 

4.9 

5.7 

7.0 

5.3 

4.6 

4.0 

4.9 

3.5 

2 

3.7 

4.7 

3.4 

7.0 

4.4 

8.3 

6.6 

&.6 

4.4 

3.8 

4.6 

3.4 

3 

3.4 

4.4 

3.4 

7.9 

4.2 

9.6 

6.2 

5.8 

4.3 

3.6 

4.4 

3.4 

4 

3.4 

4.2 

6.6 

C  ft 

4  '7 

8.0 

6.0 

5.7 

4.0 

3.3 

4.1 

3.7 

5 

3.3 

4.2 

3.2 

8.3 

4.3 

7.4 

6.0 

5.4 

3.9 

3 . 1 

O  Q 
O.O 

9 .  1 

6 

3.3 

4.2 

3.2 

8.0 

4.2 

6.9 

6.4 

5.0 

4.2 

3.0 

4.2 

4.1 

7 

3.4 

4.0 

3.3 

7.1 

3.9 

6.7 

6.6 

4.9 

4.5 

3.1 

5.0 

3.9 

8 
9 

5.8 
5.3 

3.8 
3.6 

3.2 
3.1 

O.  * 

5.9 

Q  S3 

3.7 

G  3 
7/2 

6.4 
6!4 

5.0 
4^8 

4.1 
4.2 

3.2 
3.1 

7.1 
6.1 

3.7 

3.6 

10 

4 .5 

3.5 

n  A 
O.  i 

O  -  V 

10.2 

6.7 

5.2' 

4.2 

3.0 

5.1 

3.4 

11 
12 

4.1 
3.8 

3.4 

3.3 

3.0 
3.2 

4.9 

4.5 

3.2 
3.3 

10.7 
9.0 

6.3 
6.9 

7.3 
9.4 

4.0 
3.8 

3.2 
3.0 

4.6 
4.2 

3.6 
3.9 

13 
1 1 

3.8 
3.6 

O.  i 

3.2 

it  a 

1  ± 

4.  O 

3.2 

'  gg 

8'.  6 

3.6 

2.7 

4.2 

3.8 

3.7 

7.9 

8.8 

7.9 

3.5 

2.8 

5.2 

3.6 

15 

3.4 

iJ.U 

4  6 

4.6 

7.0 

8.0 

7.5 

3.6 

3.2 

5.1 

3.4 

16 

3.3 

2.95 

6.4 

4.7 

5.5 

6.7 

7.4 

7.0 

4.5 

3.4 

4.7 

3.3 

17 
18 

3.3 
3.2 

3.1 

3.4 

6.5 

ft  c 

4.5 

5.2 

5.8 

7.0 

8.1 

8.7 
10.5 

7.0 
7  8 

4.4 
4.3 

3.1 

2.95 

4.8 
5.1 

3.1 

3.3 

in 

3.1 

4.3 

5.9 

5.1 

sli 

8.7 

9.5 

7]4 

4.2 

3.6 

5.0 

3.2 
3.2 

Oft 

3.0 

5.0 

5.2 

4.7 

4.0 

8.3 

8.5 

6.8 

4.1 

4.4 

4.8 

21 

3.0 

4.5 

4.7 

4.6 

3.9 

7.8 

7.4 

6.6 

4.0 

6.1 

4.6 

3.0 
3.0 

22 

3.4 

4.2 

4.7 

4.4 

4.0 

7.3 

6.8 

7.4 

3.7 

7.8 

4.7 

23 

Q  ft 

5  8 
a.  c 

4.8 

4.7 

3.9 

6.9 

6.5 

7.8 

3.5 

10.0 

4.3 

2.96 
3.2 

24 

3.4 

3.7 

4.8 

o!o 

4.'2 

6.4 

6.2 

,  7.9 

3.4 

9.2 

4.0 

25 

3.2 

3.6 

5.2 

7.0 

4.3 

6.1 

6.1 

7.8 

3.2 

8.0 

4.0 

3.6 

26 

3.1 

3.5 

5.6 

7.0 

4.8 

5.8 

6.0 

7.0 

3.4 

6.7 

3.9 

3.5 
3.3 
3.2 
3.1 

27 
28 
29 
30 

31 

3.0 
3.0 
3.1 

3.4 
3.2 
3.6 

5.8 
6.2 
6.5 

6.6 

6.2 
5.6 

5.2 
5.0 

5.6 
7.2 
■  8.3 

5.8 
5.5 
5.4 

6.6 
6.2 
5.8 

4.4 

5.4 
4.8 

6.2 
5.9 
5.5 

3.6 
3.5 
3.4 

3.2 

3.6 

5.8 

5.4 

7.7 

5.3 

5.3 

4.4 

5.1 

3.4 

3.0 

3.3 

5.2 

5.0 

7.3 

5.0 

4.9 

3.5 

Note.— Gage  height  April  13  not  observed. 


Day 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

3.0 

4.5 

8.65 

3.7 

2.85 

2.5 

13.6 

6.3 

3.65 

3.35 

5.05 

3.68 

2 

3.1' 

fi.02 

8.2 

4.15 

2.S5 

3.0 

12.6 

6.3 

3.65 

3.65 

4.92 

3.42 

3.38 

7.52 

7.58 

4.15 

2.85 

3.05 

13.8 

6.3 

3.55 

3.S 

4.4 

3.22 

4 

3.18 

8.32 

6. 65 

4.15 

2.8 

3.3 

12.6 

6.3 

3.55 

3.8 

4.1 

3.18 

5 

2.92 

8.7 

5.95 

2.85 

3.7 

13.7 

6.2 

3.55 

4.4 

3.88 

3.05 

6 

3.05 

8.1 

5.4 

3.05 

4.5 

12.8 

6.1 

4.0 

4.0 

3.72 

3.0 

7 

3.1 

7.48 

5.58 

3.5 

3.4 

12.6 

5.9 

4.8 

3.6 

3.75 

4.78 

8 

2.98 

7.15 

5.88 

3.0 

10.0 

5.0 

4.68 

3.48 

3.8 

4.75 

9 

2".  85 

6.68 

6.32 

3.1 

9.1 

5.15 

4.25 

3.32 

3.68 

4.22 

10 

2.92 

6.08 

6.62 

"~~5~02 

3.88 

8.2 

4.85 

4.02 

3:38 

3.5 

4.52 

11 

2.92 

5.62 

6.58 

4.5 

4.5 

8.1 

4.85 

3.9 

3.2 

3.45 

4.63 

12 

3.08 

5.8 

3.95 

~~~2~6" 

8.75 

7.3 

4.9 

3.6 

3.25 

3.75 

4.95 

13 

3.3^ 

6.98 

7.4 

3.85 

2.55 

9.1 

7.3 

5.4 

3.55 

3.25 

4.08 

7.35 

!  1 

3.45 

8.15 

7.15 

2.58 

19.75 

7.7 

5.8' 

3.55 

4.0 

4.58 

7.22 

15 

3.78 

8.1 

2.6 

11.15 

8.9 

5.8 

3.88 

4.1 

5.62 

6.3 

16 

4.0 

7.48 

2.6 

9.95 

7.5 

6.2 

3.7 

4.22 

5.95 

4.9 

17 

4.3? 

6.8 

3.85 

2.6 

12.0 

8.0 

6.0 

3.58 

3.98 

5.58 

'5.02 

18 

4.6 

6.2 

3.7 

3.0 

12.3 

8.4 

4.85 

4.3 

3.62 

5.68 

4.58 

19 

4.42 

5.7? 

3.3 

10.7 

7.9 

4.8 

7.2 

3.4 

6.45 

4.3 

20 

i.lS 

5.52 

'""3~7~ 

3.08 

9.3 

7.3 

4.65 

6.28 

4.45 

6.0 

4.02 

21 

3.8 

5.18 

3.05 

8.3 

7.4 

4.5 

5.5 

4.32 

5.45 

3.82 

22 

3.5J 

4.8R 

"~~5JS 

3.45 

3.08 

7.45 

7.8 

5.5 

4.95 

3.98 

5.32 

3.35 

23 

3.52 

4.55 

4.65 

3.35 

3.15 

10.1 

7.6 

5.55 

4.65 

6.65 

4.6 

3.58 

24 

3.88 

4.72 

3.45 

3.3 

12.6 

7.5 

5.55 

4.38 

7.22 

4.3 

3.58 

25 

3.78 

4.47 

3.25 

3.25 

14.8 

7.3 

5.12 

4.1 

4.05 

3.38 

or- 

3.55 

5.18 

3.25 

3.12 

18.2 

6.8 

5.0 

3.85 

10.0 

3.88 

3.25 

27 

3.35 

6.25 

3.25 

3.0 

19.8 

6.4 

4.78 

3.65 

7.25 

3.65 

3.48 

28 

3.8 

9.2 

"3.78 

3.15 

2. '52 

18.6 

6.3 

4.68 

3.48 

6.95 

3.312 

2<J 

3.72 

9.4 

3.7 

3.15 

2.45 

14.7 

6.4 

4.12 

3.32 

6.0 

3.6 

30 

3.72 

S.95 

4.02 

2.95  

14.5 

6.4 

4.1 

3.25 

5.4 

"~~3~38 

4.23 

31 

4.12 

3.95 

2.85  

13.5 

3.95 

5.05 

3.6 

Note.— Gage  heierht  Oet.  1  to  Mar.  13,  except  Feb.  16,  observed  at  inclined  staff  gage.  Gage 
height  Dee.  12,  15-21,  24-27,  Jan.  5-9,  14-16,  19,  21  and'  Feb.  8-11  not  observed.  Stage  discharge 
relation  Jan.  2-4  and  13-21  affected  by  ice.  Gage  height  Mar.  14-22  and  July  25  observed  at 
railroad  staff  gage.    Chain  gaga  used  Feb.  16  and  Mar,.  23.  to  Sept  30  except  July  25. 
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Daily  discharge,  in  second-feet, 


of  Delaware  River  at  Bcigelsville,  for 
1S18,  to  September  SO,  1920 


the  period  October  1, 


Day 


1918-1919 

1 

2   

p 

i   

5   

6   

7   

8   

9   

10   

11   

12   

18   

14   

15   

16   

17   

18   

19   

20   

21   

22   

Ki   

24   

25   

26   . 

27   

28   

29   

30   

31   


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

July 

Aug . 

Sept. 

6,230 
5,310 
4,420 
4.420 
4,140 

5,920 
8,480 
7,490 
6,850 
6,850 

5,010 
4,420 
4,420 
4,140 
3,880 

13,100 
17, 100 
21,100 
24,500 
23,000 

9,160 
7,490 
6,850 
6,850 
7,170 

12,000 
23,000 
28,900 
21,600 
18,800 

17,100 
15,400 
13,900 
13,100 
13,100 

10,500 
11,600 
12,400 
12,000 
10,900 

8,150 
7,490 
7,170 
6,230 
5,920 

6,230 
5,610 
5,010 
4,140 
3,630 

9,160 
8,150 
7,490 
6,540 
5,610 

4,710 
4,420 
4^420 
5,310 
8,480 

4,140 
4,420 
12,400 
10,500 
7,820 

6,8.50 
6,230 
5,010 
5,010 
4,710 

3,880 
4,140 
3,880 
3,630 
3,390 

21,600 
17,500 
14,000 
12,700 
10,900 

6,850 
5,920 
5,610 
5,310 
5,010 

16,700 
15,800 
14,200 
18.000 
33,300 

14,600 
15, 400 
14,600 
14,000 
15,800 

9,500 
9,160 
9,500 
8,820 
10,200 

6,850 
7,820 
6,540 
6,850 
6,850 

3,390 
3,630 
3,880 
3,630 
3,300 

6,850 
9,500 
17 ',500 
13,500 
9,840 

6,540 
5.920 
5,310 
5,010 
4,420 

6,540 
5,610 
5,610 
5.010 
4,420 

4,420 
4,140 
3,880 
3,880 
3,390 

3,39C 
3,88v 
4,420 
5,920 
10,900 

9,160 
7.820 
7,490 
7,170 
8,150 

3,880 
4,140 
3,880 
5,310 
8,150 

36,309 
26,600 
25,600 
21,100 
17,100 

14,200 
16,700 
21,200 
25,600 
21,600 

18,400 
28,800 
24,500 
21.100 
19,300 

6,230 
5,610 
5,010 

4, no 

5,010 

3,880 
3,390 
2,730 
2,940 
3,880 

8,150 
6,850 
6i850 
10,200 
9,840 

5,010 
5  920 
5i610 
5,010 
4,420 

4.140 
4.140 
3.856 
3,630 
3,390 

3,280 
3,630 
4,420 
7,170 
9,500 

14,600 
15,000 
16,300 
12,700 
10,200 

8,480 
8,150 
10,200 
9,8-10 
8,480 

11,200 
10.200 
12,400 
9,840 
6,230 

15,800 
17.100 
22!l0O 
25,000 
23,000 

18,800 
25,000 
35 ] 100 
29,300 
24,000 

17,100 
17,100 
20,"  700 
18,800 
16,300 

7,820 
7  490 
7, 170 
6,850 
6,540 

4,420 
3  630 
3^280 
5,010 
7,490 

8,493 

8  820 
9^840 
9,500 
8,820 

4,140 

o  <  O  U 

4,140 
3,880 
3,880 

3,390 
4,420 
5,010 
4,420 
3, 880 

7,820 
6,850 
5,610. 
5,310 
5,010 

8,480 
8,480 
8,820 
8,820 
10,200 

8,150 
7,490 
8,480 
13,100 
17,100 

5,920 
6,230 
5,920 
6,850 
7,170 

20,700 
18,400 
16,700 
14,600 
13,500 

18.S00 
16,300 
15,000 
13,900 
13,500 

15,400 
18,800 
20,700 
21,100 
20,700 

6,200 
5,310 
4,710 
4,420 
3,880 

13,500 
20,700 
32,100 
27,700 
21,600 

8,150 

8,49.) 
7,170 
6,230 
6,230 

3,390 
3,390 
3,280 
3,880 
5,010 

3,630 
3.. 300 
3,390 
3,630 

4,710 
4,42T) 
3,880 
9,010 

11,600 
13.400 
13,900 
15,000 

17,100 
15,400 
13,900 
11,600 

8,820 
10,300 
9,500 

12,400 
11,600 
18.000 
23,000 
20,200 

18,400 

13,100 
12,400 
11,200 
10,9,10 
10,500 

17,100 
1*5,400 
13,900 
12,400 
10,500 

9,500 

4,420 
7,490 
10,900 
8,820 
7,490 

15,800 
13,900 
12,700 
11,200 
9,840 

9,160 

5,920 
5.010 
4,710 
4,420 
4,420 

4,710 

4,710 
4,140 
3,880 
3,630 
3,390 

3,880 

5,010 

121,400 

10,900 

4,140 

10,300 

9,500 

Note.—; Discbarge  for  Apr.  13  estimated.  Discharge  does  not  include  water  diverted  past  the 
gage  by  Delaware  Division  of  the  Pennsylvania  Canal.  Canal  closed  Dec.  7  to  Mar.  16.  F.ow 
of  canal  has  been  estimated  at  230  second-feet. 
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Daily  discharge,   in  gecond-fcet,   of  Delawar 

I9ib,  to  September  30,  i9?.o 


r  ttirrr  at  Riegelsville',   for  the  period  October  1, 


Day 


Oct.    Nov.     Dec.    Jan.    Feb.    Mar.    Apr.  I  May 


1919  1929 


r 
s 

9 
10 

1L 
12 
13 
14 
15' 

16 
17' 
IS 
19 


21 
22 
23 
21 


26 
27 
2S 
29 

m 


3,390 
3,  (SO 
-1,  120 
3,880 
3,160 


3,390 
_3,630 


7,820 
13,100 
19  309 
23,000 
25.000 


22,100 
19,300 
3,390]  18,000 
3,050  15,800 
3,100  13,500 


3,160 
3,630 
4,420 
4,420 
5,610 

6,230 
7,170 
8.150 
7,490 
6,540 

5,610 
4,710 
4,710 
5.920 
5,610 

5,010 
4.420 
5.61C 
5,31( 
5,31f 

S ,  510 


11.600 
12.400 
17,100 
22,600 
22,100 

19,300 
10,300 
13,000 
12,000 
11 ,200 

10,200 
8,820 
8,150 
8,480 
7,820 

10,200 
13,900 
27.700 
28. 800 
26,000 


24,500 
22,600 
19,700j 
15,400 
13,100! 

10,900 
11,600 
12,700 
14,200 
15,400 

15,400 
!5.00'i 
18,800 
18,000 
16,000 

10,000 
161,000 
14,600 
12,000 
13,000 

12,000 
10,260 
8,150 
7,500 
£,000 

6,000 
6,000 
5,610 
5,310 
6,230 

6,230 


5,310 
5,500 
5,000 
5,000 
5,000 

5,000 
5,000 
5,500 
7,000 
9,500 

7.S20 
6.230 
5,500 
5,000 
4,800 

4,400 
4,200 
3.800 
3,800 
o.SOO 

4,400 
4,420 
4,420 
4,420 
3,880 

3,880 
3,880 
3,880 
3.880 
3,280 

3,050 


3,050 
3,050 
3,050 
2,940 
3,050 

3,390 
4,710 
4,800 
3,600 
3,200 

2,800 
2,530 
Ml" 
2,530 
2,530 

2,530 
2,530 
3,390 
4,140 
3,630 

3.390 
3,630 
3,880 
4,140 
3,880 

3,630 
3,  £90 
2,340 
2,250 


2,340 
3,399 
3,390 
4,140 
5,310 

7,820 
4,420 
3,390 
3,630 
5,920 

7,820 
25,600 
27,100 
120,000 
56,0  10 

48,000 
6-2,000 
64,000 
52,000 
44,000 

35,000 
33,000 
32,700 
48,400 
63, 

89,200 
1.02,000 
92,300 
63,100 
61 ,700 


55,309 
48,400 
66,700 
48,400 
56,000 


14,200 
I  i  M> 
14,200 
14,200 
13,900 


49,700  13,500 

48,400  12,700 

32,100;  9,500 

27,100  10,200 

22,600;  8,820 


22,100 
IS,  40' 
18,400 
20,200 
26,100 

19,300 
21,600 
23,500 
21,100 
18,400 

18,800 
20,700 
19,700 
19,300 
18,400 

16,300 
14,600 
14,200 
14,600 
14,600 


54, 


8,820 
9,160 
10,900 
12.400 
12,400 

13,900 
13,100 
8,820 
S.820 
8,150 

7,820 
11,200 
11 
11,600 

9,840 

9,500 
8,820 
8,480 
6,540 


I 


6,230 


June  j 

July 

Aug.  1 

Sept. 

5,010 
5,010 

5. mo 

5,010 
5,010 

4,420 
5.010 
5,610 
5,610 
7,490 

9,500 
9,160 
7,490 
6,540 
5,920 

5,310 
4,420 

s.aso 

3,880 
3,390 

6,230 
8,820 
8,480 
©,850 
6,230 

6,230 
5,010 
4,710 
4,140 
4,420 

5,310 
5,610 
5,610 
51,310 
4,710 

3,390 
8,820 
8,820 
6,850 
7,820 

5,920 
5.010 
5,010 
5,010 
5,920 

3,83' 
3,880 
3,880 
6,230 
6,540 

4,420 
5,610 
6,540 
8,150 
11,600 

8,150 
9,5r0 
18, tOO 
18,000 
14,201 

5,310 
5,010 
7,170 
IS, 000 
14,200 

6,850 
(i-,231 
5,010 
4,420 
7,49' 

13,100 
11,660 
12,000 
14,600 
13,10J 

9,160 
9,500 
S,lnO 
7,170 
6,230 

11,200 
9,500 
8,150 
7,490 

6'  54?" 

7,170 
6,230 
15,400 
18,000 
35,001 

10,900 
10,500 
8,150 
7,170 
6,230 

5,610 
4,420 
5,010 
5,010 
4,420 

5.611 
5,0K 
4.71C 
4,141 

3,88( 

32,101 
18,00( 
17, 1« 
13,10' 
»  10,901 

5,921 
5.01C 
/  4,40( 
)  4,20( 
4,42( 

3,880 
4,710 
4,140 
)  5,010 
>  7,170 

9,50 

I     5,  OK 

)  

-^te.-Bisc^rge  docs  not  inffl  ^T,r2'3&,3S.  Ttf  f^*'  °"  ^ 

°wUVXx»«-  o«|eIgUSS-  ^p^XK^i^  esttaated,  because 
gage  height  was  observed  at  railroad  staff  gage. 


Monthly  discharge  of  Delaware  River  rtJggttrtB^fr  the  period  October  1. 

(Drainage  area   6,1,30  square  Miles)  


10 IS,   to  Sep- 


Month 


Discharge  in  Second-feet 


\[\\>  inn) 


October  ... 
November 
Di  cember  . 
January  — 
February 

March   

Auril   

May   

June   

July   

August  --. 
September 


Maximum 


The  Year 


.400 
,500 
,300 
,500 
.  KM) 
,300 
,100 
.800 
,900 
,100 
,500 
,480 


M'nimum 


36,300 


3,390' 
3,280 
3,390 
7,170 
3,880 
11,600 
10,500 
8,820 
3.880 
2,730 
4,420 
3,280 


Mean 


2,730 


5.180 
5,7-10 
8,380 
12,700 
7,220 
20,100' 
17,400' 
15,800 
6,760 
8,980 
8,200 
4,860 


Run-oil 


Second-feet 
per  square 
mile 


10,100 


0.806 
.893 
1.30 
1.98 
1.12 
3.13 
2.71 
2.46 
1.05 
1.40 
1.28 
.756' 


Depth  in 
inches 


1.57 


0. 03 
1.00 
1.50 
2.28 
1.17 
3.61 
3.02 
2.84 


.17 
61 
48 
84 


21.45 


— ~  .  ,.  f„;l„,„in„  riojiy  Hisrharge  table.  Maximum  and  minimum  discharge  does 
no^'incTude  XToi  ^iSE^lfcw  dlscharle  and  run-off  does  include  estimated  flow  of 
canal. 
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Monthly  discharge  of  Delaware  River  at  Riegelsville ,   for  the  period  October  1,   1918     to  Sep. 

temoer  30,  1020 
  (Drainage   area    1,21,0    square  miles) 


Month 


October 
November  . 
December 
January  _. 
February  _. 
March 

Anril   

May   

June   

July   

August   

September 

The  year 


J  919-1920 


Discharge  in  Second-feet 


Maximum 


Minimum 


5,150 

24,500 
9,500 
4,800 
120,000 
56,700 
14,200 
18,000 
35,000 
14,600 
18,800 


120,000 


3,050 
7,820 
5,310 
3,050 
2,250 
2,340 
14.200 
n,:':;o 
3,SS0 
3,830 
4,200 
3,390 


Mean 


2,250 


4.870 
16,200 
12,700 
4,860 
3,260 
39,600 
27,500 
10,600 
0,820 
9,340 
7,670 
7,160 


Run- off 


Second- feet 
per  square 
mile 


12,600 


0.793 
2.55 
1.99 
.756 
.507 
6.16 
4.31 
1.70 
1.09 
1.49 
1.23 
1.15 


Depth  in 

inches 


0.91 
2.84 
2.29 
.87 
.55 
7.10 
4.81 
1.96 
1.22 
1.72 
1.42 
1.28 


26.97 


eludes  230  second-feet,  estimated  flow  in  canal,  Oct.  1  to  5  and  Mar    23  to  Sept.  30 


DELAWARE  BASIN — STATION  NO.  10 


SCHUYLKILL  RIVER  AT  SCHUYLKILL  HAVEN 


Location. —At  fire-span  stone  arch  railroad  bridge,  Philadelphia  & 
Reading  Railway,  Schuylkill  Haven,  Schuylkill  Comity. 
Drainage  Area.— 127  square  miles. 

Records  Available.— May  7,  1914,  to  December  31,  1919,  when  the 
station  was  discontinued. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  Edward  Zimmerman.  Elevation 
of  gage  zero  504.40  feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge. 

Channel  and  Control.— Both  banks  are  high  and  not  subject  to  over- 
flow. Bed  is  covered  by  a  deposit  of  culm;  not  permanent. 

Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  year,  6.40  feet  at  8  a.  m.  July  21;  minimum,  2.01  feet  at  9.15 
a.  m.  October  13,  9.20  a.  m.  October  14  and  IS  and  5.05  p.  m.  Sep- 
tember 30. 

1919-1920 :  Maximum  gage  height  daring  the  period  October  1  to 
December  31,  3.94  feet  observed  at  10.50  a.  m.  November  13 ;  mini- 
mum, 2.05  feet  at  8.30  a.  m.  October  8. 

Zee —Stage-discharge  relation  usually  affected  by  ice. 
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Daily   Mean   Ga0e   H*M,  0^\%f^fJ^er  SO,  1„0_ 


at  Sclmylldll  Haven,  for  the  period 


Day 


1918-1919 


6   

7  ... 


9 
10 


1 1 

12 
13 
11 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


l  Pel 


2.15 
2.05 
2.05 

2.19 
2.22 
2.13 
2.03 
2.05 

2.04 
2.05 
2.03 
2.03 
2.03 

2.08 
2.06 
2.03 
2. OS 


Nov. 


2.07 
2.10 

2.52 


Dec. 


2.24 
2.21 
2.19 
2.22 
2.26 

2.19 
2.17 
2.15 
2.13 
2.13 

2.11 
2.12 
2.17 
2.10 
2.11 

2.11 
2.22 
3.43 
2.SS 
2.86 

2.74 
2.71 
2.69 
2.67 
2.63 

2.58 
2.53 
2.55 
2.79 
2.59 


Jan. 


2.55 
2.53 
2.47 
2.46 
2.43 

2.42 
2.43 
2.41 
2.41 
2.33 

'  2.43 

2.53 
2.58 
2.06 
3.17 

3.16 
3.07 
2.95 
2.91 
2.89 

2.83 
3.25 
4.27 
4.11 
4.13 

3.85 
3.73 
3.64 
3'.  53 
3.43 

3.35 


Feb. 


3.61 
3.9S 
3.93 
2.80 
3.63 

3.59 
3.45 
3.35 
3.31 
3.23 

3.22 
3.18 


3.00 

2.91 
2.85 
2.9S 
2.94 
2.92 

2.93 
2.92 
3.06 
3.56 
3.48 

3.39 
3.32 
3.26 
3.14 
3.04 

2.98 


Mar. 


2.9-1 
2.89 
2.84 
2. 
2.80 

2.74 
2.70 
2.02 
2.56 
2.50 

2.45 
2.50 
2.50 
3.05 
3.00 

2.83 
2.6S 
2.66 
2.60 
2'.  52 

2.55 
2.54 
2.62 


Apr. 


3.69 
3.48 
3.40 
3.35 
3.26 

3.20 
3.13 
3.0(i 
4.15 
4.26 

4.08 
3.91 
3.75 
3.62 
3.52 

3.54 
3.64 
3.58 
3.54 
S.48 

3.40 
3.30 
3.25 
3.22 
3.08 

3.02 
3.60 
3.84 
3.74 
3.62 

3.53 


May 


3.48 
3.40 
3.30 
3.20 
3.11 

3.09' 
3.02 
2.94 
2.89' 
2.82 

2.94 
3.26 
3.07 
3.07 
3.02 

3.16 
3.76 
3.57 
3.46 
3.34 

3.26 
3.20 
3.13 
3.22 
3.08 

2.91 
2.87 
2. SO 
2.72 
2.67 


June 


2.69 
3.03 
2.85 
2.74 
2.67 

2.63 
2.67 
2.66 
2.65 
3.48 

3.37 
3.21 
3.13 
3.08 
3.08 

3. OS 
2.97 
2.90 
2.81 
2. 

2.96 
•  2.96 
2.91 
2.89 
2.85 

2.81 
2.77 
2.76 
2.72 
2.65 

2.55 


July 


Aug. 


2.52 
2.49 
2.46 
2.44 
2.41 

3.91 
3.08 
2.94 
2. 
2.82 

2.76 
2.66 
2.60 
2.58 
2.55 

2.92 
2.74 
2.64 
2.55 
2.51 

2.56 
2.48 
2.39 
2.35 
2.29 

2.77 
3.4S 
3 
3.20 
3.13 


Sept. 


3.1.13 
2.92 
2. 
2.72 
2.64 

2.58 
2.52 
2.47 
2.42 
2.44 

2.501 
2.441 
2.42 
2.39 
2.52 

2.62 
2.50 
2.50 
2.48 
3.10 

4.79 
3.65 
3.68 
3.52 
3.42 

3.33 
3.20 
3.06 
2.98 
2.90 

2.93 


2.88 
2.78 
2.72 
2.67 
2.82 

2. 
2.79 
2.66 
2.57 
2.56 

2.53 
2.51 
2.58 
2.48 
2.54 

2.52 
2.48 
2.46 
2.54 
2.48 

2.38 
2.44 
2.36 
2.30 
2.28 

2.25 
2.38 
2 
2.24 
2.19 

2.20 


2.18 
2.18 
2.18 
2.18 
2.18 

2.18 
2.18 
2.18 
2.18 
2.22 

2.19 
2.17 
2.15 
2.15 
2.16 

2.16 
2.16 
2.13 
2.10 
2.12 

2.12 
2.16 
2.28 
2.20 
2.12 

2.10 
2.09 
2.08 
2.06 
2.02 


"  NOTE-Stage  discharge  relation  not  affected  by  ice  during  the  year. 


Day 


1919-1920 


S 
9 
10 

11 
12 
13 
14 
15 

16 
17 
IS 
19 
20 

21 

23 
2'4 
25 


29 
30 

31 


Oct  . 


Nov. 


2.66 
S.42 
2.20 
2.14 
2.12 

2.33 
2.18 
2.06 
2.08 
2.10 

2.18 
2.47 
2.30 
2.56 
2.72 

2.75 
2.60 
2.64 
2.58 
2.54 

2.57 
2 . 52 
2!S0 
2.57 
2.52 

2.50 
2.51 
3.26 
3.12 
3.04 

3.00 


3.01 
3.02 
2.96 
3.14 
3.79 

3. 58 
3.51 
3.41 
3.32 
3.18 

3.32 
3.44 
3.90 
3.78 
3.70 

3.57 
3.42 
3.27 
3.16 
3.12 

3.06 
3.01 
2.96 
2.90 
2.84 

3.42 
3.83 
3.76 
3.70 
3.62 


Dec. 


3.51 
3.42 
3.28 
3.20 
3.13 

3.08 
3.12 
3.18 
3.82 
3.66 

3.5: 
3.46 
3.62 
3.64 
3.54 

3.49 
3.41 
3.34 
3.24 
3.16 

3.11 
3.00 
2.90 
2. 87 
2.82 

2.74 


2.52 


Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 





NOTl^Stage-discharge  relation  not  affected  by  ice, 
31.  1919 


Station  was  discontinued  on  Dec. 
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DELAWARE  BASIN — STATION  NO.  11 


LITTLE  SCHUYLKILL  RIVER  AT  TAMAQUA 


Location. — At  three-span  stone  arch  highway  bridge,  Broad  Street, 
Tamaqua,  Schuylkill  County. 
Drainage  Area. — 44  square  miles. 

Records  Available.— June  23,  1916,  to  September  30,  1920. 
Gage.— Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  W.  P.  Griffiths. 

Discharge  Measurements.— Made  from  upstream  side  of  bridge  or 

by  wading. 

Channel  and  Control. — Section  is  entirely  walled  in  above  and  be- 
low the  bridge.  Banks  subject  to  overflow  only  during  extreme 
floods.  Bed  is  composed  of  gravel  and  rocks.  Low-water  control  is 
a  gravel  bar  extending  diagonally  across  the  channel  at  downstream 
side  of  bridge.  Stage-discharge  relation  not  permanant,  owing  to 
changes  in  the  gravel  bar  and  lodging  of  debris  and  waste  on  the 
control. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  gage  height  observed 
during  year,  4.03  feet  at  8  a.  m.  June  27;  minimum,  1.83  feet  at  5 
p.  m.  September  28  and  on  September  29  and  30. 

1919-1920:  Maximum  stage  during  the  year  4.00  feet  observed  at 
a.  m.  -and  p.  m.  March  13  (discharge,  1,020  second-feet)  ;  minimum, 
1.S5  feet  a.  m.  and  p.  m.  October  9  (discharge,  5  second-feet). 

Ice— Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice  January  3  to  March  G,  1920.  Rating  curve  well  defined  between 
50  and  300  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily 
discharge  ascertained  by  applying  daily  mean  gage  height  to  rating 
table.  Results  good,  except  for  extreme  stages,  which  are  fair. 


niieharoe  Measurements  of  Little  SclmvlUll  River  at  Tamaqua,  during  the  period   October  1, 

1918,   to  September  so,  joso 


No. 


15 
16 


Date 


17 
18 
19 
20 


1919 
July  16 
Nov.  20a 

1920 
Jan.  8b 
Feb.  fic 
Mar.  4e 
May  27d 


Made-  by 


Peterson  &  Land'is 
H.  L.  nandis   


H.   A.  Boehringer 
do 
do 

H.  Jj.  Landis   


Gage 
height 


Feet 
2.25 
2.35 


2.27 
3.19 
2.74 
2.10 


Discharge 


Sec. -ft. 
74 

105 


51.4 
38.9 
42.0 
41.4 


a  Measurement  made  from  downstream  side  of  bridge, 
b  Measurement  made  through  complete  ice  elver  at  Cedar  Street  bridge, 
c  Measurement  made  through  complete  ice  cover  300  feet  below  sage, 
d  Measurement  made  by  wading  50  feet  above  gage. 
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Daily   Mean    Gage  Height,    in  feet,    of  Little   Schuylkill  River   at   Tamaqua,    for   Vie  period 
October  i,  1918,   to  September  SO,  IS'ZO 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

— ■  

1   _„^- 

1.95 

2.10 

2.18 

2.40 

2.28 

3.18 

2.58 

2.28 

2.23 

2.48 

2.25 

1.93 

2   

1.93 

2.08 

2.13 

2.42 

2.23 

2.73 

2.52 

2.40 

2.18 

2.40 

2.20 

1.93 

1 .9*3 

2.08 

2.11 

2.36 

2.23 

2.6$ 

2.48 

2.30 

2.17 

2.33 

2.20 

1.93 

4 

1.92 

2.13 

2.10 

2.36 

2.29 

2.56 

2.44 

2!.28 

a.  lo 

9  90: 

/.li> 

1.92 

5  

1.90 

2.12 

2.10 

2.50 

2.20 

2.53 

2.4£ 

2.28 

Z.lo 

91  OjC 

2".  19 

1.92 

6   

1.98 

2.08 

2.09 

2.51 

2.18 

2.48 

2.40 

2.28 

2.33 

2.24 

2.26 

1.92 

7   

2.06 

2.08 

2.12 

2.50 

2.18 

2.42 

2.34 

2.28 

2.44 

2.18 

2.22 

1.94 

2.00 

2.08 

2. 12 

2.50 

2!.18 

2'.  38 

2.32 

2.23 

2.36 

2.18 

2.15 

1.95 

y    _  _,  ,  

1.98 

2.08 

2.08 

2.40 

2.18 

3.70 

2.2S 

2.40 

2.24 

Z.-LO 

o  m 

1 .95 

1.98 

2.08 

2.06 

2.30 

2. IS 

3.09 

2.28 

2.63 

2.18 

2.13 

& .  J.U 

9,  AA 

11      — —  

1.98 

2.07 

2.10 

2.33 

2.18 

2.9S 

2.37 

2.53 

2.16 

2.13 

2.07 

2.04 

12   

1.98 

2.03 

2.14 

2.36 

2:14 

2.86 

2.50 

2.49 

2,18 

2.10 

2.05 

2.06 

13   

1.98 

2.03 

«s.  lo 

2'. 40 

2:.13 

2 .68 

2.43 

2.46 

2.13 

2.10 

2.051 

1.98 

14 

1.98 

2.03 

2'.  3© 

2.29 

2.48 

2.60 

2.41 

2.38 

2.16 

2.08 

2.05 

1 .98 

O  A9 
Z  .  Uo 

9'  Ofi 
Z .  Zo 

9  99 
Z  .  oZ 

9'  KA 
A  .00 

2.43 

2.39 

2.30 

2.18 

2.05 

1.92 

16   

1.98 

2.03 

2.42 

2.24 

2.20 

2.50 

2.58 

2.40 

2.38 

2.26 

2.02 

1.90 

17     _  . 

1.98 

2.21 

2.38 

2.23 

2.14 

2.56 

2.73 

2.54 

2.24 

2.12 

2.0z 

1.90 

18   

1.98 

2.60 

2.38 

.  2  .28 

2.13 

2.52 

2.70 

2.50 

2.20 

2.05 

2.02 

1.88 

19 

1.98 

2.37 

2.37 

2.23 

2.18 

2.48 

£'.68 

2.40 

2.18 

2.28 

Z.  KJiJ 

i  .00 

20 

1.98 

2.33 

2.32 

2.23 

2.18 

2.43 

2.58 

2.32 

2.2(1 

2:  50 

9  A9 

z .  uz 

J-  .  OO 

21   :  



2.30 

2.28 

2.23 

2.16 

2.43 

2.52 

2.36 

2.18 

3.22 

2.01 

1.89 

2.23 

2.76 

2.23 

2.15 

2.43 

2.48 

2.38 

2.18 

3.05 

2.00 

1.93 



2.20 

2.98 

2.32 

2.18 

2.38 

2.43 

2.33 

2.12 

2.92 

2.00 

1.94 

2.18 

2.93 

2.60 

2. If 

2.35 

2.48 

2.37 

2.11 

2.70 

2.00 

1.90 



2.18 

2.90 

2.53 

2.16 

2.33 

2.40 

2.33 

2.12 

2.58 

1  OA 

26   

2.18 

2.70 

2.48 

2.45 

2.31 

2.38 

2.31 

2.46 

2.52 

1.95 

1.88 

27   

"i~gi 

2.14 

2.59 

2.48 

2.23 

2.70 

2.32 

2.28 

3.60 

2.46 

■  1.95 

1.86 

28   

1.98 

2.20 

2.54 

2.43 

2.26 

2.86 

2.31 

2.28 

2.73 

2.38 

1.95 

1.84 

29   

1.98 

2.30 

;.'  1- 

2.70 

2.28 

2.26 

2.64 

2.33 

1.95 

1.83 

30   

2.01 

2.2  1 

2.43 

2.39 

2.68 

2.28 

2.24 

2.60 

2.30 

1.95 

1.83 

31   

2.29 

2. 38 

2.29 

2.62 

2.23 

2.20 

1.95 

NOTE — Ice  effects  were  probably  negligible  during  the  year. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

2.05 

2.38 

2.55 

2.13 

2.58 

3.00 

2.94 

2.32 

2.08 

1.96 

2.18 

2.01 

2 

1.98 

2.40 

2.55 

2.09 

2.71 

3.00 

2.99 

2.30 

2.05 

1.96 

2.05 

1.97 

3 

1.92 

2.86 

2.50 

2.10 

2.70 

3.00 

2.42 

2.20 

2.10 

2.21 

2.00 

1.97 

4 

1.90 

2.35 

2.50 

3.00 

2.71 

2.98 

2.52 

2.21 

2.11 

2.14 

1.98 

1.96 

5 

1.98 

2.62 

2.44 

3.00 

2.75 

4.02 

3.02 

2.22 

2.30 

2.03 

1.98 

1.95 

6 

1.96 

2.00 

2.43 

3.00 

2.50 

3.88 

2.68 

2.22 

2.29 

1.95 

1.98 

2.10 

7 

1.92 

2.58 

2.43 

2.66 

2.49 

3.22 

2.65 

2.20 

2.10 

1.96 

1.98 

2.15 

8 

1.88 

2.52 

2.40 

2.35 

2.50" 

2.7'8 

2.65 

2.20 

2.09 

1.99 

1.96 

2.00 

9 

1.85 

2.45 

2.88 

2.85 

2.50 

2.66 

2.65 

2.20 

2.08 

1.95 

1.96 

1.99 

10 

1.93 

2.40 

2.78 

2.59 

2.58 

2.68 

2.60 

2.18 

2.08 

1.95 

1.95 

2.32 

11 

1.96 

2.40 

2.58 

2.46 

2.65 

2.56 

2.50 

2.20 

2.05 

2.00 

1.95 

2.15 

12 

2.00 

2.58 

2.55 

2.40 

2.65 

3.65 

2.50 

2.20 

2.05 

2.38 

1.95 

2.10 

13 

1.95 

2.88 

2.65 

2.42 

2.70 

4.00 

2.75 

2.30 

2.09 

2.12 

1.98 

2.05 

14 

2.02 

2.75 

2.65 

2.55 

2.70 

3.54 

2.84 

2.25 

2.05 

2.08 

2.00 

2.00 

15 

2.17 

2.60 

2.65 

2.55 

2.70 

3.14 

2.74 

2.25 

2.05 

2.12 

2.08 

2.00 

16 

2.24 

2.53 

2.65 

2.60 

2.72 

3.56 

2.80 

2.20 

2.05 

2.05 

2.04 

2.00 

17 

2.17 

2.50 

2.60 

2.78 

2.75 

3.60 

2.95 

2.18 

2.20 

2.00 

2.62 

2.00 

18 

2.11 

2.50 

2.60 

2.81 

2.77 

3.50 

2.82 

'  2.18 

2.22 

2.01 

2.35 

1.95 

19 

2.12 

2.42 

2.68 

2.75 

2.77 

3.47 

2.71 

2.15 

2.10 

2.01 

2.28 

1.90 

20 

2.15 

2.40 

2.75 

2.73 

2.77 

3.15 

2.70 

2.18 

2.10 

1.98 

2.18 

1.90 

21 

2.13 

2.35 

2.52 

2.73 

2.84 

3.00 

2.70 

2.20 

2.10 

1.95 

2.10 

1.90 

22 

2.12 

2.35 

2.35 

2.70 

3.00 

2.90 

2.58 

2.20 

2.10 

1.95 

2.10 

1.90 

23 

2.14 

2.35 

2.30 

2.70 

3.00 

3.15 

2.55 

2.20 

2.08 

2.52 

2.08 

1.90 

24 

2.22 

2.30 

2.25 

2.65 

3.03 

3.28 

2.50 

2.15 

2.05 

2.35 

2.05 

1.90 

25 

2.14 

2.25 

2.21 

2.60 

3.05 

3.20 

2.50 

2.14 

2.00 

2.16 

2.02 

1.90 

26 

2.15 

2.69 

2.16 

2.50 

3.05 

3.15 

2.39 

2.12 

2.00 

2.02 

2.00 

2.05 

27 

2.32 

2.70 

2.12 

2.50 

3.05 

3.08 

2.40 

2.10 

1.95 

2.02 

2.00 

2.02 

28 

2.46 

2.70 

2.14 

2.50 

3.00 

2.95 

2.40 

2.10 

1.95 

2.02 

2.02 

2.47 

29 

2.30 

2.72 

2.18 

2.45 

3.00 

2.82 

2.31 

'  2.09 

1.90 

2.00 

2.09 

2.35 

30 

2.30 

2.70 

2.27 

2.45 

2.75 

2.30 

2.09 

1.97 

2.00 

2.04 

3.50 

31 

2.30 

2.19 

2.48 

2.69 



2.08 

2.00 

2.02 

NOTE— Stage-discharge  relation  Jan.  3  to  Mar.  6  affected  by  ice. 
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Dailn  discharge,  in   second  feet,   of  Little   Schuylkill  Rwer  at   Tamaqua,  for  the   year  ending 

,  September  JO,  1910 


Day 

Oct. 

Nov. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug'. 

Sept. 

1  m  O  1  QOA 

lyiy-itfiiv 

22 

30 

109 

162 

46 

SO 

in 

325 

91 

36 

15 

50 

9 

18 

115 

162 

38 

30 

40 

350 

85 

30 

15 

::, , 

16 

10 

g 

103 

145 

30 

30 

40 

121 

60 

40 

62 

20 

16 

.1 

100 

145 

20 

40 

40 

145 

02 

42 

48 

18 

15 

18 

180 

127 

20 

40 

460 

350 

05 

.-."i 

26 

18 

14 

Q 

1 

180 

124 

30 

40 

850 

220 

65 

82 

14 

IS 

40 

7   

10 

180 

124 

40 

40 

460 

200 

60 

40 

15 

!- 

50 

8 

7 

145 

115 

50 

40 

260 

200 

60 

38 

19 

15 

20 

y>   

5 

130 

31)0 

70 

40 

200 

200 

60 

36 

14 

15 

19 

10 

16 

1 10 

260 

85 

30 

220 

ISO 

56 

36 

14 

14 

91 

}4 

115 

180 

60 

30 

162 

145 

60 

30 

20 

14 

50 

12   

20 

ISO 

162 

50 

30 

755 

145 

60 

30 

109 

14 

40 

13   

14 

300 

200 

40 

30 

1,020 

240 

85 

38 

44 

18 

30 

240 

200 

40 

40 

685 

280 

72 

30 

36 

32 

20 

0** 

180 

200 

30 

40 

430 

240 

72 

30 

44 

36 

20 

16   

/U 

200 

20 

40 

685 

260 

60 

30 

30 

28 

20 

17   

54 

145 

180 

20 

40 

720 

325 

56 

60 

20 

180 

20 

18    -  - 

42 

145 

180 

20 

40l  650 

260 

56 

65 

22 

100 

14 

19   

.1  I 

1  "J1 
±-il 

220 

30 

40 

615 

220 

50;  40 

22 

80 

8 

20   

"A 
OU 

IIK 

110 

240 

30 

40  430 

220 

56 

40 

18 

56 

8 

SI   

4c 

i  nn 

1UU 

11D 

30 

40 

350 

220 

.  60 

40 

14 

40 

8 

4  J 

100 

100 

SO 

40 

300 

180 

60 

40 

14 

40 

8 

23   

48 

100 

85 

30 

40 

430 

162 

60 

36 

145 

36 

8 

2-1   

65 

85 

72 

30 

40 

520 

1  1" 

50 

30 

100 

30 

8 

25   

4S 

72 

62 

30 

40  460 

145 

48 

20 

52 

24 

8 

26   

50 

220 

5? 

30 

10 

430 

112 

44 

20 

24 

20 

30 

27   

91 

220 

44 

30 

40  400 

115 

40 

14 

24 

20 

24 

28   

20   

133 

220 

30 

4( 

325 

115 

40 

14 

24 

24 

136 

85 

220 

I 

30 

40 

260 

88 

38 

15 

20 

38 

100 

no   

85 

220 

78 

30 

240 

85 

38 

16 

20 

28 

.650 

31   

85 

58 

30 

220 

36 

20 

24 

NOTE— Discharge  Jan.  3  to  Mar.  6  estimated,  because  of  ice,  from  discharg-e  measure- 
ments, weather  records  and  study  of  gag-e  height  graph. 


Monthly  Discharge  of  Little  Schvyllcill  Hirer  at  Tamatjlta,  for  the  year  ending  September  SO,  1910 

(Drainage  area,  44  square  mile.-,) 


Month 


Discharge  in  Second-feet 


1919-1920 

October   

November   

December   

January   

February   

March   

Agril   

JVley   

June   

July   

August  ,  ,  

September   

The  year 


Run  off 


Maximum 

Minimum 

Mean 

Second-feet 
per  square 
mile 

Depth  in 
inches 

133 

5 

41.9 

0.952 

1.10 

300 

72 

153 

3.48 

3. 88 

300 

44 

143 

3.25 

3.75 

s5 

20 

35.5 

.807 

.93 

40 

SO 

37.6 

.055 

.92 

1,020 

40 

410. 

9.32 

10.74 

350 

So 

200. 

4.55 

5. OS 

91 

36 

58.2 

1.32 

1.52 

So 

14 

36.  S 

.836 

.93 

145 

14 

34. 3 

.780 

.90 

180 

14 

35.6 

.809 

.y3 

050 

s 

50.4 

1.15 

1.28 

1,020 

5 

103 

2.34 

31.96 
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DELAWARE  BASIN — STATION  NO.  12 


LITTLE  SCHUYLKILL  RIVER  AT  MOLINO 


Location. — At  single-span  steel  highway  bridge,  Molino,  Schuylkill 
County. 

Drainage  Area. — 132  square  miles. 

Records  Available. — May  7,  1914,  to  December  31,  1919,  when  the 
station  was  discontinued. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge ;  read 
to  hundredths  tw  ice  daily  by  F.  1).  Baver. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Hanks  are  low  but  not  subject  to  overflow. 
Bed  is  covered  by  a  deposit  of  culm;  not  permanent. 

Extremes  of  Stage. — 1918-1919:  Maximum  gage  height  observed 
during  year,  3.98  feet. at  7.10  a.  m.  March  10;  minimum,  1.00  foot 
September  28  and  at  6  p.  m.  September  29. 

1919-1920:  Maximum  gage  height  during  the  period  October  1  to 
December  31,  2.95  feet  observed  at  a.  m.  and  p.  m.  November  13; 
minimum,  1.04  feet  at  G  p.  m.  October  8. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 


Daily  Mean  Gage  Height,  in  feet,  of  Little  Schuylkill  River  at  Molino,  for  the  period  October  1 

10 IS.   to  September  ?,0.  1920 


Day 


1918-1919 

1   

2   

3   

4   ,  

5   

6   

7   

S   

9  — ,  

10   

11   

12   

13   

14   

15   

16   

17   

18   

19   

20   

21   

22   

23   

24   

25   

20   

27   

28   

29    

30   

31   


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1.25 

1 

50 

1.67 

2  12 

2 

00 

2 

95 

2 

50 

1.08 

1 

55 

2 

35 

2.32 

1.30 

1.40 

1 

45 

1.68 

2>5 

1 

95 

2 

73 

2 

::s 

2.18 

1 

58 

2 

15 

1.96 

1.28 

1.22 

1 

48 

1.65 

2.60 

1 

ss 

2 

60 

2 

25 

1.88 

1 

52 

2 

08 

1.82 

1.26 

l!22 

1 

45 

1.65 

2.50 

1 

M 

2 

60 

2 

18 

1.70 

1 

52 

2 

(id 

1.81 

l.?6 

1.23 

1 

50 

1.65 

2.33 

1 

83 

2 

45 

2 

12 

1.08 

1 

47 

1 

92 

1.85 

1.25 

1.30 

1 

38 

1.60 

2.25 

1 

72 

2 

38 

2 

08 

1.63 

1 

48 

1 

85 

2.15 

1 .22 

1.45 

1 

4(1 

1.68 

2.18 

1 

58 

2 

20 

2 

00 

1.60 

2 

10 

1 

85 

1.88 

1.14 

1.40 

1 

.45 

1.65 

2.28 

1 

52 

2 

in 

1 

!HI 

1.68 

2 

00 

1 

72 

1.66 

1 .11 

1.32 

1 

45 

1.65 

2.12 

1 

62 

2 

55 

1 

82 

1.65 

1 

73 

1 

68 

1.58 

1.16 

1.32 

1 

40 

1.6S 

2\  00 

1 

55 

3 

98 

1 

75 

1.97 

1 

68 

1' 

63 

1.75 

1.24 

1.32 

1 

40 

1.62 

2.00 

1 

50 

3 

25 

1 

78 

2.42 

1 

63 

1 

75 

1.52 

1.32 

1.30 

1 

40 

1.78 

1.92 

1 

48 

2 

90 

2 

62 

2.40 

1 

75 

1 

i;ii 

1.48 

1.55 

1.30 

1 

10 

1.75 

1.88 

1 

55 

2 

80 

2 

20 

2.25 

1 

08 

1 

58 

1.40 

1.36 

1.30 

1 

40 

1.75 

2.08 

1 

65 

2 

■  .f  > 

2 

08 

2.15 

1 

63 

1 

52 

1.50 

1.24 

1.25 

1 

42 

2.25 

1.88 

2 

25 

2 

42 

2 

00 

2.10 

1 

63 

1 

67 

1.47 

1.14 

1.21 

1 

48 

2.22 

1.82 

1 

95 

2 

42 

2 

no 

2.05 

2 

65 

1 

68 

1.42 

1.14 

1.22 

1 

45 

2.15 

1.88 

1 

72 

2 

64 

3 

20 

2.00 

2 

20 

1 

66 

1.43 

1.12 

1.20 

1 

75 

1.92 

1.92 

1 

75 

2 

50 

2 

92 

2.15 

2 

08 

1 

62 

1.46 

1.12 

1.18 

1 

77 

1.92 

1.95 

1 

70 

2 

38 

2 

72 

2.00 

1 

90 

1 

88 

1.54 

1.13 

1.20 

1 

75 

1.80 

1.88 

1 

72 

2 

30 

2.58 

1.88 

1 

82 

2 

72 

1.53 

1.16 

1.32 

1 

68 

1.75 

1.80 

1 

75 

2 

30 

2 

47 

1.88 

2 

INI 

3 

75 

1.52 

1.13 

1.28 

1 

60 

1.75 

1.88 

1 

75 

2 

22 

2.35 

1.98 

78 

S 

60 

1.53 

1.12 

1.25 

1 

58 

3.25 

1.90 

1 

92 

0 

to 

2 

28 

1.90 

I 

Til 

3 

45 

1.44 

1.20 

1.28 

1 

55 

2.88 

2.95 

1 

90 

2 

10 

2 

15 

1.85 

1 

65 

3 

15 

1.43 

1.20 

1.25 

1 

55 

2.87 

2.50 

] 

85 

1 

92 

2 

02 

1..85 

1 

58 

2 

90 

1.38 

1.09 

1.25 

1 

50 

2.55 

2.35 

2 

35 

1 

90 

1 

92 

1.78 

1 

70 

2 

62 

1.30 

1.10 

1.25 

1 

50 

2.40 

2.48 

2 

IS 

1 

90 

1 

90 

1.75 

2 

30 

2 

49 

1.30 

1.07 

1.28 

1 

55 

2.30 

2.30 

2 

05 

3 

in 

1.83 

1.68 

2 

85 

2 

36 

1.32 

1.00 

1.33 

1 

80 

.  2.18 

2.22 

2 

mi 

1 

75 

1.63 

2 

68 

2 

23 

1.28 

1.01 

1.30 

1 

70 

2.05 

2.15 

2 

70 

1 

72 

1.00 

2 

43 

2 

10 

1.S0 

1.18 

1.73 

2.00 

2.05 

2 

68 

1.60 

2 

10 

1.30 

NOTE—  Stage-discharge  relation  not  affected  by  ice  during  the  year. 
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Daily  Mean  Gage  Height,  in  feet,  of  Little  Schuylkill  River  at  Molino,  for  the  period  October  1, 

IMS,  to  September  no,  1920 


Day 


1919-1920 


Oct.    Nov.    Dec.    Jan.    Feb.    Mar.  |  Apr.     May    June     July    Aug.  Sept 


1.38 
1.36 
1.29 
1.20 
1.15 

1.16 
1.16 
1.04 
1.06 
1.15 

1.11 

1.S5 
1.78 
1.90 
1.78 

1.82 
1.85 
1.62 
1.62 
1.60 

1.54 
1.58 
1.60 
1.72 
1.60 

1.60 
1. 
2.32 
2.56 
2.20 

2.00 


2.11 

2.30 
2.10 
2.82 
2.70 

2.60 
2.60 
2.49 
2.32 
2.21 

2.25 
2.45 
2.95 
2.88 
2.65 

2.42 
2.34 
2.30 
2.2! 
2.09 

2.15 
2.10 
2.07 
2.09 
1.95 

2.40 
2.80 
2.68 
2.55 
2.60 


2.42 
2.26 
2.28 
2.20 


2.16 

2.12 
2.20 
2.28 
2.55 
2.78 

2.62 
2.55 
2.65 
2.75 
2.60 

2.59 
2.52 
2.38 
2.25 
2.45 

2.40 
2.25 
2.15 
2.12 
2. 

2.00 
1.99 
1.92 
1.84 
1.78 

1.85 


NOTE— State-discharge  relation  not  affected  by  ice. 
1919. 


Station  was  discontinued  on  Dec.  31, 


DELAWARE  BASIN— STATION  NO.  13 


SCHUYLKILL  RIVER  AT  READING 


Location. — At  concrete  viaduct,  Penn  Street,  Reading,  Berks 
County. 

Drainage  Area. — 900  square  miles. 

Records  Available. — May  6,  1014,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge  ;  read 
by  H.  J.  Kline.  Elevation  of  gage  zero  188.50  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurements. — Made  from,  downstream  side  of  bridge. 

Channel  and  Control. — Eight  bank  is  high  and  not.  subject  to  over- 
flow; left  is  low  and  stream  begins  to  overflow  the  canal  tow-path 
at  a  stage  of  6.8  feet.  Bed  is  composed  of  gravel.  Low-water  control 
is  at  a  slight  riffle  about  700  feet  below  gage;  may  shift  occasionally 
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Control  for  high  stage  is  probably  at  the  Pensylvania  Railroad 
bridge  about  900  feet  below  gage;  probably  permanent. 

Extremes  of  Discharge . — 1018-1919:  Maximum  gage  height  observed 
during  year,  6.94  feet  at  7.30  a.  m.  March  10 ;  minimum,  — 0.82  foot 
at  7.30  a.  m.  October  13  and  4.30  p.  m.  October  30. 

1919-1920 :  Maximum  open-water  stage  during  the  year,  estimated 
from  hydrograph,  11.6  feet  at  3.30  p.  m.  March  12  (discharge,  about 
25,000  second-feet)  ;  a  stage  of  18.2  feet,  determined  from  levels, 
was  reached  at  2  a.  in.  March  6,  but  the  water  was  held  back  by  an  ice 
jam;  minimum,  determined  from  hydrograph,  —1.0  foot  at  10  a.  m. 
September  24  (discharge,  150  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Diversions. — During  navigation  season  water  is  diverted  past  the 
gage  through  the  Schuylkill  Navigation  Company  canal,  which  fol- 
lows along  the  left  bank. 

Accuracy. — Stage-discharge  relation  permanent  throughout  the 
year  except  as  affected  by  ice.  Rating  curve  fairly  well  defined  be 
low  15,000  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily 
discharge  ascertained  by  applying  daily  mean  gage  height  to  rating 
table.  Results  good,  except  for  low  stages,  which  are  only  fair,  ow- 
ing to  uncertain  quantity  of  water  diverted  by  canal. 


Discharge  Measurements  of  Schuylkill  River  at  Rending,  during  the.  period  October  1.  1918,  to 

September  .70,  jozo 


So. 

Date 

Made  by 

Gage 
height 

Discharge 

191P 

Feet 

S«c.-ft. 

36 

July  12 

•  l. 

M. 

Snavely,       

0.17 

6i.0 

1920 

.Tan.  8 

R. 

A. 

Boehringsr,            .  ...       ...         _  . 

.43 

769 

38 

Feb.  2 

do 

—  .14 

330 

39 

6 

do 

—  .01 

448 

40 

Mar.  4 

do 

1.53 

1,580 

4] 

May  6 

do 

.83 

1,050 

42 

July  la 

R. 

J. 

Ferris,  .          ...                     .    ... 

—.39 

365 

43 

17b 

H. 

L. 

Jjandis,  ..   ..    --     

—  .01 

531 

a  Measurement  also  made  of  discharge  in  canal.  57.5  Sec.. -ft. 
,b  Measurement  also  made  of  discharge  in  canal,  34.8  Sec. -ft. 
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Daily  Mean  Gage  Height,  in  feet,  of  Schuylkill  River  at  Reading,  for  the  period  October  1, 

lOis,  to  September  SO.  J020 


Day 


1918-1919 

1   

2   

3   

4   

.5   ,. 

6   

7   

8   

9   

10   

11   

12   

13   

14   t 

15   

16   

17   

18   

19   

20   _.. 

21   

22   t 

23   

24   

25   

26   

27   

28   

50 

■61   


Oct. 

Nov. 

Dec. 



Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

J  ul  y 

Ail  g . 

Sent 

—0.57 

0.12 

0.04 

1.57 

1.17 

2 

34 

2.15 

0.90 

0.39 

1.21 

0.90 

—0.18 

— .40 

—  .33 

—  .12 

3.43 

.93 

2.94 

1.93 

1.87 

.41 

1.01 

.70 

—  .18 

—  .47 

—  .35 

.01 

3.53 

.95 

2 

64 

1.78 

1.22 

.33 

.93 

.52 

—.30 

—  .42 

—  .53 

—  .06 

3.20 

.95 

o 

39 

1.43 

1.00 

.31 

.73 

.50 

—.22 

—  .47 

—  .28 

.11 

2.77 

1.00 

2 

06 

1.48 

.97 

.26 

.59 

.42 

—  .35 

—  .57 

—  .38 

.14 

2.50 

.S3 

1 

96 

1.41 

.87 

.26 

.49 

1.32 

—  .42 

.03 

—  .38 

—  .26 

2.10 

.65 

1 

72 

.95 

.97 

2.86 

.41 

.95 

—  .35 

—  .27 

—  .35 

—  .26 

1.95 

.62 

1 

52 

1.11 

.92!  1.81 

.31 

.58 

—  .40 

—  .40 

—.48 

—  .19 

1.67 

.52 

3 

94 

.98 

.S7 

1 .41 

.16 

.32 

—.50 

—  .44 

—  .45 

—.02 

1.30 

.44 

6 

34 

.88 

1.62 

1.16 

.11 

.15 

—  .45 

—.42 

—  .51 

.26 

2.30 

.32 

4 

52 

.93 

2.00 

.91 

.39 

.25 

—  .48 

—.52 

—  .43 

.68 

1.97 

.49 

3 

49 

2.08 

2.32 

.91 

.36 

.12 

—  .20 

—  .62 

—  .58 

.94 

1.30 

.19 

2 

94 

1.63 

2.00 

.73 

.16 

.05 

.00 

—  .47 

—  .45 

.71 

1.05 

.96 

2 

49 

1.38 

1.77 

.56 

.29 

.22 

.40 

—.52 

—  .58 

2.06 

1.10 

,  2.39 

o 

22 

1.28 

1.70 

.63 

.78 

.12 

—  .48 

—  .60 

—  .51 

2.21 

.90 

1.76 

2 

29 

.68 

1.60 

2.33 

.88 

.15 

—  .42 

—  .54 

—  .51 

1.78 

.85 

1.42 

2 

76 

3.71 

1.47 

1.26 

.48 

.05 

—  .50 

—  .57 

.75 

1.46 

.93 

1.26 

2 

54 

3.01 

1.64 

1.03 

.20 

.50 

—.42 

—.62 

.95 

1.16 

1.27 

1.04 

2 

33 

2.61 

1.27 

.81 

.78 

1.58 

—.45 

—.62 

.52 

.96 

1.07 

.94 

2 

21 

2.25 

1.14 

.69 

1.25 

1.28 

—.45 

.39 

.86 

1 .05 

1.06 

1 

98 

2.03 

1.00 

.83 

3.55 

.42 

—  .50 

 .42 

.25 

.  91 

l .  in 

1 

8] 

1.41 

1.34 

.56 

3.75 

.50 

—  .45 

—  .'.37 

'.09 

5.16 

1.23 

1.39 

1 

71 

1.78 

1.30 

.49 

4.00 

.25 

—  .20 

—.52 

.03 

3.74 

3.55 

1.49 

1 

55 

1.83 

1.30 

.33 

2.98 

.08 

—  .10 

—  .52 

.07 

3.76 

3.17 

1.14 

1 

1! 

1.68 

1.22 

.31 

2.40 

.15 

—.42 

—  .57 

.03 

3.08 

2.S0 

1.84 

1 

31 

1.20 

.57 

.59 

1.98 

—  .05 

-.55 

—.62 

—  .08 

2.64 

2.35 

1.79 

1.33 

1.17 

.37 

1.71 

1.60 

—.05 

—  .50 

—.52 

—  .13 

2.24 

2.05 

1.72 

3 

95 

!  117 

.77 

2.81 

1.32 

.00 

—  .55 

—  .50 

.45 

1.91 

1.80 

2 

98 

1.02 

.70 

2.03 

1.20 

—.18 

—.50 

—  .50 

.35 

1.64 

1.53 

■i 

63 

1.17 

.60 

1.09 

.95 

—  .08 

—.55 

—  .32 

1.41 

1.40 

2.35 

.44 

.80 

—  .10 

NOTE.— Stage-discharge  relation  not  affected  by  ice  during-  the,  year. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

1919-1920 

1  

—0.45 

1.00 

2.37 

0.67 

0.36 

0.23 

1.80 

1.52 

0.16 

2   

.45 

1.60 

2.02 

.39 

—  .09 

.37 

2.30 

1.19 

.20 

3   

—  .05 

1.40 

1.85 

—.08 

.14 

.77 

2.57 

1.06 

—  .01 

—  .28 

1.12 

1.45 

—  .08 

.18 

1.50 

2.13 

.94 

.00 

5  I~~  

—  .40 

2.95 

1.37 

.19 

—  .04 

6.83 

2.53 

.92 

.35 

—  .35 

2.42 

1.42 

.17 

.01 

9.74 

3.00 

.83 

.52 

7  7.~"-~-Z~" 

—  .32 

2.10 

1.55 

.25 

.11 

4.43 

2.85 

.78 

.46 

—  .40 

1.82 

1.72 

.39 

.24 

3.25 

2.53 

.75 

.10 

9   

—  .45 

1.52 

2.32 

1.29 

.31 

2.47 

2.25 

.80 

—  .02 

10  

—.48 

1.25 

3.39 

2.12 

.28 

2.70 

1.97 

.78 

—  .02 

11   

—.32 

1.20 

2.97 

1.12 

.24 

4.67 

1.80 

.68 

—  .40 

12   

—  .10 

1.70 

2.75 

.72 

.31 

6.70 

1.65 

.76 

—  .18 

13   

.02 

3.85 

2.59 

.78 

.38 

9.27 

2.17 

.72 

.05 

14   ,  ._ 

—  .05 

3.85 

3.29 

.44 

.38 

6.35 

2.05 

.82 

.06 

15   ,__ 

1.35 

3.12 

2.69 

.08 

.68 

4.25 

1.80 

.95 

—  .14 

16   

.85 

2.52 

1.92 

.24 

.71 

4.25 

1.70 

.62 

—  .15 

17   

1.80 

2.15 

2.32 

.18 

.48 

6.28 

2.60 

.58 

—  .15 

18   

1.15 

1.95 

2.29 

.31 

.46 

4.87 

2.50 

.58 

1.48 

19   

.85 

1.65 

1.57 

.38 

.61 

4.43 

2.29 

.01 

.45 

20   

.68 

1.42 

1.87 

-34 

.58 

3.55 

2.16 

-.05 

.15 

21   

.48 

1.17 

1.62 

.28 

.41 

3.07 

2.42 

.52 

.12 

22   

.42 

1.07 

1.59 

.28 

.41 

3.37 

2.16 

1.16 

.24 

23  -~ ,  

.42 

.97 

1.32 

.31 

.66 

3.27 

1.96 

.58 

.06 
.33 

24  _   

—  .52 

.02 

3.74 

3.55 

1.49 

1.55 

1.83 

1.30 

25   

.58 

.82 

1.07 

.21 

.48 

3.37 

1.64 

.55 

—  .01 

26   

—.57 

.02 

3  08 

2.80 

1.64 

1.31 

1.20 

.57 

.59 

27   

.25 

3.02 

.99 

.18 

.46 

3.15 

1.39 

.38 

—  .18 

2S     

1.33' 

2.67 

.95 

.26 

.48 

2.75 

1.46 

—  .12 

—  .25 

29   

1.22 

2.47 

.92 

.54 

.28 

2.55 

1.36 

.05 

—  .28 

30   

.98 

3.35 

.82 

.21 

2.30 

1.14 

.10 

—  .26 

31   

.80 

.72 

.18 

1.95 

.15 

July 


—0.32 
—.40 
.32 
.  .09 

—  .01 

—.28 

—  .38 
.22 

—.20 

—  .32 

—  .25 
—.28 

—  .21 

—  .10 
.15 

.08 
—.04 

—  .10 
.  in 

—.08 

—  .25 
—.29 

1.02 
2.98 
.10 

1.98 
—.26 

—  .34 

—  .34 
-.40 

—  .19 


Aug . 


1.09 
.18 

—  .08 
-.22 


.24 
.05 

—  .14 

.12 
.17 

—  .04 
—.02 

—  .08 

.68 
.42 
.50 
.50 
.30 

.24 
.15 
.11 
.0i- 

—  .10 

—  .05 

—  .26 

—  .32 

—  .18 
—.05 

—  .02 


Sppt. 


—0.20 
—.28 

—  .45 

—  .52 

—  .48 

—  .22 
1.52 

.60 
.22 
.72 

.68 
.40 
.31 
.16 
.02 

.10 

.14 
.12 

—  .22 

—  .26 

—  .29 

—  .12 

—  .24 

—  .10 

—  .39 

—  .55 

—  .20 

—  .02 
.60 
.72 


NOTE.— Stage-discharge  relation  Dec. 
affected  by  ice. 


20-25,  Jan.  5-7,  Jan.  16  to  Feb.  11  and  Mar.  5-7 
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Daily  discharge,  in  second-feet,  of  Schuylkill  River  at  Reading,  for  the  year  ending  September 

30,  1920  


Day  Oct.    Nov.     Dec.    Jan.  Feb. 


1919-1820 


7  . 

8  . 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

iSS 
23 
24 
25 

26 
27 
28 
29 
30 

:;i 


:::;n 

505 
390 
35  - 

370 
390 
350 
330 
319 

390 
480 
530 
505 
1,500 

1,020 
1,920 
1,340 
1 ,029 
950 

810 
75i 
750 
si  if 
880 

690 
660 
1 ,420 
1,340 
1,180 

1,020 


1,180 
1,690 
1,500 
1,260 
3,1 

2,760 
2,320 
1,920 
1 ,590 
1,340 

1,340 
1,800 
5,460 
5,460 
4,000 

2,910 
2,460 
2,180 
I  ,6911 
1,500 

1,340 
1 ,260 
1,180 
1,180 
1,020 

1,800 
3,800' 
3,240 
2,910 
4,620 


2,760 
2,180 
1,920 
1 ,500 
1,500 

1,500 
1,690 
1,800 
2,610 
4,620 

3,800 
3,420 
3,070 
4,410 
3,240 

2,040 
2,610 
2,610 
1,690 
1,600 

1,500 
1,460 
1,300 
1,300 
1,200 

1,180 
1,180 
]  ,180 
1,100 
1,020 

950 


950 
750 
4S0 
480 
500 

000 
650 
750 
1,420 
2,320 

1,260 

950 
1,020 
780 
580 

550 
4,80 
420 
400 
400 

too 

400 
400 
400 
400 

40O 
40O 
IL'd 
420 
400 

380 


Mar. 


::■*< 
S20 
320 
360 
380 

|IHI 
16(1 
500 
550 
600 

700 
690 
750 
750 
950 

950 
810 
780 
880 
880 

750 
750 
950 
8S0 
810 

780 
480 
810 
690 


Apr. 


660 
720 
1,020 

I ,  590 
6,000 

15,000 
6,500 
4,200 
2,910 
3,240 

7,430 
12,21  n 
18,800 

II,  506 
6,320 

6,320 
11,200 
7,890 
6,760 
5,040 

4,000 
4,020 
I. IK. 

4,620 
4,620 

4,200 
4,200 
3,420 
3,070 
2,610 

2,180 


May 


1,920 
2,610 
3,070 
2,320 
2,910 

3,800 
3,420 
2,910 
2,460 
2,180 

1,920 
1,690 
2,460 
2,180 
1,920 

1,800 
3,070 
2,910 
2,610 
2,46C 

2,760 
2,460 
2,180 
1,920 
1,690 

1,590 
1 ,500 
1,590 
1,500 
1,260 


June  July 


1,590 
1,340 
1,260 
1,100 
1,100 

1,020 
1,020 
1,020 
1,020 
1,020 

950 
1,020 

950 
1,020 
1,180 

sso 

880 
880 
530 
505 

810 
I  .340 

880 
660 
880 

750 
750 
480 
555 
5S0 

605 


Aug.  Sept. 


605 
630 
530 
530 
720 

810 
780 
580 
530 
530 

350 
430 
555 
555 
455 

455 
455 
1,590 
780 
605 

5S0 
660 
555 
530 
530 

455 
430 
410 
390 
410 


390 
350 
690 
580 
530 

390 
350 
630 
430 
390 

410 

390 
430 
480 
605 

580 
505 
480 
750 
480 

410 
390 
1,180 
750 
580 

480 
410 
370 
370 
350 

430 


1,260 

630 
480 
430 
370 

310 
1,020 

660 
555 
455 

580 
605 
505 
530 
480 

950 
750 
810 
810 
690 

660 
605 
605 
505 
480 

430 
410 

390 
430 
505 

530 


430 
390 
330 
310 
310 

430 
1,590 

880 
630 
950 

950 
750 
690 
605 
530 

580 
605 
580 
430 
410 

390 
480 
410 
330 
350 

410 

430 
530 
880 
950 


-Nr>TF  — Discharge  does  not  include  the  water  diverted  past  the  gage  through  the  Schuylkill 
Navigation  Company  Canal.  Canal  was  closed  Dec.  4  to  June  15  Discharge  Dec.  20-25, 
lan  5-7  Jan  16  to  Feb.  11  and  Mar.  6-7  estimated,  because  of  Ice  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 


Monthly 


Discharge  of  Schuylkill  River  at  Reading,  for  the  year  ending  September  SO,  1920 
uiscnurye    ,  .  (Drajuage  area    90G.  sq„are  miles)   


Month 


1919-1920 

October   

November   

December   •  

January   

February  

March   ,- 

April   

May   

June   

July   

August   

September   


Discharge  in  Second-feet 


Run-off 


Maximum 


Minimum 


The  Year 


920 
460 
620 
320 
950 
800 
800 
,590 
,590 
,180 
260 
,590 


18,800 


310 
,020 
950 
380 
320 
660 
,260 
480 
350 
350 
310 
310 


310 


Mean 


762 
2,350 
2,060 
650 
674 
5,720 
2,300 
922 
581 
502 
595 
585 


1,480 


Second-feet 
per  square 
mile 


0.847 

2.61 
2.29 
.722 
.749 
6.36 
2.56 
1.02 
.645 
.558 
.661 
.650 


1,64 


Depth  in 
inches 


0.98 
2.91 
2.64 
.83 
.81 
7.33 
2.86 
1.18 
.72 
.64 
.76 
.72 


22.38 


Note -Discharge  and  run-off  does  not  include  the  water  diverted  past  the  gage  through 
the  Schuylkill  Navigation  Company  Canal.    Canal  was  closed  Dec.  4  to  June  15. 
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DELAWARE  BASIN— STATION  NO.  14 


PERKIOMEN  CREEK  AT  GRATERS  FORD 


Location. — At  two-span  steel  highway  bridge,  Graters  Ford,  Mont- 
gomery County. 

Drainage  Area. — 280  square  miles. 

Records  A vailaUe.— June  11,  1914,  to  September  30,  1020. 

Gages. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
to  hundredths  twice  daily  by  I.  H.  Smoyer.  The  Sanborn  Avater-stage 
recorder,  located  on  the  top  downstream  end  of  pier,  was  operated 
until  July  11,  1919. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Both  banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  gravel  and  rock.  Low  stages  are  affected 
by  backwater  from  dam  at  Ironbridge. 

Extremes  of  Stage. — 1918-1919:  Maximum  gage  height  observed 
during  year,  13.45  feet  at  7  p.  m.  July  21;  minimum,  1.70  feet  at  5 
p.  m.  October  18. 

1919-1920 :  Maximum  open-water  gage  height  during  year,  esti- 
mated from  hydrograph,  8.6  feet  at  10  a.  m.  November  13;  a  stage 
of  16.8  feet  was  observed  at  5  p.  m.  March  12,  but  the  Avater  Avas 
held  back  by  an  ice  jam;  minimum,  2.00  feet  at  7  a.  m.  September 
25. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

The  following  discharge  measurement  was  made  by  H.  L.  Landis: 
No.  37,  July  16,  1920:  Gage  height  2.83  feet  ;  discharge  117  second- 
feet. 
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Dailn  Mean  Gage  Height,  in  feet,  of  PerUomen  Creek  at  Graters  Ford,  for  the  period 
October   1,   1918,    to   September  SO,  1920 


Day 


1918-1919 


Oct. 


31 


2.74 
2.58 
2.04 
2.62 
2.43 

2.57 
2.74 
2.65 
2.74 
2.92 

2.66 
2.64 
2.98 
2. 68 
2.50 

2.34 
2.42 
1. 
1. 

2.98 

2.66 
2.46 
2.38 
2.60 
2.53 

2.51 
2.90 
2.50 
2.40 
2.55 

2.24 


Nov. 


2.52 
3.18 
3.66 
2.68 
2.53 

2.44 
2.40 
2.52 
2.54 
2.78 

2.46 
2. 
2. 
2. '.78 
2.42 

2.45 
2.75 
3.70 
3.60 
3.40 


3.12 
3.02 
2.95 
3.25 
2.78 

2.G8 
2.3!) 
2.30 
2.60 
2.69 


Dec. 


3.06 
2.78 
2.52 
2.48 
2.54 

2.69 
2.61 
2.60 
2.56 
2.37 

2.35 
3.90 
3.72 
3.55 
5.51 

4.07 
3.70 
3. 
3.50 
3.40 

3.38 
3.58 
5.81 
4.30 
5.51 

4.17 
3.86 
3.73 
3. 
3.52 

3.50 


Jan. 


3.94 
7.10 
7.30 
4.70 
4.49 

4.49 
4.10 
3.90 
3.86 
3.67 

3.55 
3.52 
S.il 
3.38 
3.40 

3.30 
3.38 
3.58 
3.61 
3.02 

3.50 
3.46 
3.45 
6.26 
4.10 

4.00 
3'.a5 
3.71 
3.63 
3.65 

3.50 


Feb. 


3.46 
3.71 
3.59 
3.60 
3.59 

3.48 
3.39 
3.40 
3.38 
3.15 

3.34 
3.12 
3.14 
4.07 
5.71 

4.74 

3.83 
3.80 
3.58 

3355 

3.56 
3.63 
4.80 
4.20 
3. 

6.30 
4.14 
3.90 


Mar. 


5.70 
4.21 
3.99 
3.80 
3.80 

4.00 
3.78 
3.70 
8.74 
5.10 

4.31 
4.00 
3.90 
3.76 
3.74 

4.14 
4.41 
4.22 
4.01 

3.84 


A,pr. 


3.56 
3.54 
8.60 

3.60 
3.56 
3.43 
3.40 
3.35 

3.44 

4.29 
3.90 
3.56 
3.54 

3.63 
5.24 
4.10 
3.82 
3.72 

3.60 
3.58 
3.49 
3.62 
3.62' 

3.45 
3.49 
3.42 
3.32 
3.26 


May  June 


I 


3.31 
4.10 
3.64 
3.58 
3.48 

3.20 
3.34 
3.48 
3.50 
4.08 

4.40 
3.95 
3.70 
3.58 
3.52 

3.50 
3.62 
3.70 
3.58 
3.50 

3.56 
3.92 
3.76 
3.60 
3.49 

3.46 
3.39 
3.31 
3.28 
3.20 

3.22 


3.21 
3.06 
2.97 
3.05 
2.80 

3.02 
3.44 
3.0s 
2.98 
3.23 

3.22 
3.74 
3.30 
3.18 
3.22 

3.48 
3.00 
2.92 
2.76 
2.74 

3.12 
3.10 
2.88 
2.96 
2.65 

2^90 
3-.  30 
3.86 
3. 
3.16 


July  Aug 


2.90 
2.82 
2.83 
2.85 
2. 

2,96 
2.72 
2.90 
2.92 
2.52 

2. 
2.42 
2.59 
3.14 
3.18 

3.35 
3.74 
3.46 
6.01 
6.25 

8.90 
10.37 
7.53 
4.66 
4.16 

3.96 
3, 
3.70 
3.55 
3.S8 

3.45 


iVOTE—  Stage-discharge  relation  not  affected  by  ice  during  the  year. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

f 

Sept. 

1919-1920 

l 

3 

34 

3 

63 

4.04 

3.75 

3.16 

3.27 

3.21  3.21 

2.51 

2.09 

2.69 

3.42 

2 

4 

59 

$ 

81 

3.88 

3.73 

3.03 

3.24 

5.06 

3.16 

2.46 

2.70 

2.42 

3.34 

3 

3 

93 

4 

13 

3.83 

3.58 

2.92 

3.40 

5.22;  3.11 

2.31 

3.89 

2.44 

3.26 

4 

3 

80 

4 

19 

3.81 

3.54 

2.96 

5.01 

5.06:  3.10 

2.21 

3.58 

2.70 

3.38 

5 

3 

73 

5 

30 

3.77 

3.41 

3.05 

14.35 

4.09 

3.04 

2.68 

3.38 

2.40 

3.39 

6 

3 

0.3 

4 

21 

3.74 

3.37 

3.15 

14.66 

4.10 

2.94 

3.34 

3.22 

2.39 

3.41 

7 

3 

63 

3 

99 

3.73 

3.41 

3.19 

14.47 

3.94 

2.86 

2.57 

3.10 

2.38 

3.30 

8 

3 

57 

3 

79 

4.00 

3.60 

3.29 

13.79 

3.79 

2.97 

2.50 

2.81 

2.81 

3.02 

9 

3 

50 

3 

78 

5.73 

7.50 

3.41 

12.69 

3.31 

3.02 

2.46 

2.78 

2.62 

2.84 

10 

3 

40 

3 

76 

6.81 

5.42 

3.45 

12.81 

3.13 

2.90 

2,48 

2.79 

2.76 

2.61 

1 1 

3 

3(1 

3 

74 

4.37 

51.06 

3.41 

13.15 

3.19 

2.80 

2.34 

2.79 

2.96 

2.52 

12 

3 

51 

4 

5S 

4.12 

4.39 

3.39 

14.57 

3.05 

2.84 

2.38 

3.54 

5.08 

2.44 

13 

4 

16 

7 

•V 

4.22 

3.70 

3.49 

8.72 

3.69 

2.92 

2.46 

3.74 

6.42 

2,34 

14 

4 

80 

4 

si 

4.36 

3.61 

3.59 

5.17 

3.33 

3.12 

2.42 

3.74 

4.06 

2.39 

13 

4 

74 

4 

32 

4.10 

3.04 

3.73 

4.50 

3.08 

3.04 

2.38 

3.78 

3.80 

2.34 

16 

4 

59 

4 

1  1 

3.00 

2.98 

3.92 

5.29 

3.05 

2.94 

2.29 

3.32 

3.78 

2.46 

17 

4 

83 

3 

92 

3.80 

2.89 

3.87 

6.76 

3.13 

2.86 

2.31 

2.85 

3.80 

2.43 

18 

4 

39 

3 

89 

S.98 

3.04 

3.75 

4.49 

3.19 

2.76 

3  .-11 

2.93 

3.76 

2.40 

19 

4 

25 

3 

72 

4.08 

2.92 

3.68 

4.11 

3.14 

2.73 

2.65 

2.96 

3.70 

2.43 

20 

3 

84 

3 

72 

4.21 

2.93 

3.64 

4.15: 

3.15 

2.66 

2.66 

2.84 

3.66 

2.37 

21 

3' 

72 

3 

60 

4.29 

2.95 

3.60 

4.24 

4.03 

2.70 

2.65 

2.71 

3.61 

2.32 

22 

3 

6!) 

3 

7li 

4.27 

2.95 

3.59 

4.11 

4.61 

2.75 

2.71 

2.94 

3.64 

2.32 

23 

3 

70 

3 

63 

4.06 

2.94 

3.63 

4.04 

3.67 

2.70 

2,60 

7.17 

3.65 

2.36 

24 

3 

84 

3 

70 

4.04 

2.98 

3.64 

4.11 

3.51 

2.67 

2.54 

5.00 

3.61 

2.20 

25 

3 

86 

3 

66 

4.01 

3.3S 

3.66 

3.80 

3.34 

2.64 

2.52 

3.74 

3.64 

1.92 

26 

3 

81 

4 

3.96 

3.33 

3.04 

3.85 

3.05 

2.60 

2.32 

2.75 

3.65 

2.32 

27 

3 

08 

4 

37 

3.95 

3.16 

3.60 

5.01 

3.06 

2.60 

2.32 

2.68 

3.58 

2.45 

:>s 

3 

;:. 

3 

91 

4.00 

3.32 

3.50 

4.43 

3.12 

2.56 

2.22 

2.68 

3.56 

2.56 

29 

3 

71 

4 

S3 

3.94 

3.33 

3.37 

3.62- 

3.12 

2.56 

2.12 

2.79 

3.53 

2.42 

30 

3 

0!) 

5 

47 

3.79 

3.28 

3.44 

3.06 

2.50 

2,15 

2.76 

3.44 

2.88 

31 

3.05 

3.82 

3.24 

3.26 

2.44 

2.74 

3.42 

NOTE — Stage-discharge  relation  Dee.  13  to  Jan.  12  and  Jan.  18  to  Mar.  12  affected  by  ice. 
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DELAWARE  BASIN— STATION  NO.  15' 


BRANDYWINE  CREEK  AT  CHADDS  FORD 


Location. — At  two-span  steel  railroad  bridge,  Pennsylvania  Rail- 
road, Chadds  Ford,  Delaware  County. 
Drainage  Area. — 285  square  miles. 

Records  Avail-able.— August  1,  1911,  to  September  30,  1920. 

Gages. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  H.  W.  Guest.  Elevation  of  gage  zero  150.18  feet,  United  States 
Geological  Survey  datum.  A  Sanborn  water-stage  recorder  was  in- 
stalled on  the  upstream  end  of  pier,  on  July  15,  1919,  to  same  datum 
as  the  chain  gage,  which  .was  damaged  by  ice  and  the  record  dis- 
continued on  March  21  1920.  On  July  15  and  16  the  water-stage 
recorder  was  repaired  and  the  record  resumed  on  July  23. 

Discharge  Measurements. — Made  from  upstream  side»of  bridge. 

Channel  and  Control. — The  right  bank  is  low  and  the  stream  be- 
gins to  over-flow  a  flat  700  feet  wide  at  a  stage  of  about  6  feet.  Left 
bank  is  high  and  not  subject  to  overflow.  Bed  is  composed  of  mud, 
gravel  and  stones.  Control  is  at  the  first  of  a  series  of  low  riffles, 
where  the  bed  is  composed  of  gravel,  extending  downstream  from 
about  150  feet  below  gage;  practically  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  stage  during  year, 
10.25  feet  at  2  p.  m.  July  22  (discharge,  10.500  second-feet)  ;  mini- 
mum stage  observed  0.38  foot  at  0.15  p.  m.  November  15  (discharge, 
62  second-feet). 

1919-1920 :  Maximum  stage  during  the  year,  determined  from 
levels,  15.0  feet  at  8  p.  m.  March  5,  discharge  not  determined;  mini- 
mum, from  water-stage  recorder,  0.7  foot  at  5.30  p.  m.  January  14 
(discharge,  88  second-feet). 

Ice. — Stage-discharge  relation,  usually  affected  by  ice. 

Regulation. — Fluctuations  in  stage  during  low  water  are  caused  by 
the  operation  of  a  mill  above  the  station. 

Accuracy. — Stage-discharge  relation  permanent,  except  as  affected 
•by  ice  for  short  periods  in  December  1919,  and  January  and  Febru- 
ary 1920.  Rating  curve  well  defined  between  100  and  2,000  second- 
feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  daily  mean  gage  height  to  rating  table.  Results 
good  for  medium  stages. 
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Discharge  Measurements   of   Brandywlne  Creek  at  Chadds  Ford,  during   the  period   October  1, 

1918,   to   September  30,  1920 


A't>. 

Date 

Made  by 

Gage 

height 

TGI  O 

j  y  iy 

29 

July  15 

1l77 

1920 

1.70 

30 

i'eb.  7a 

31 

Mar.  5 

do   i—     - 

9.37 

32 

May  5 

do   

1.80 

33 

July  13 

1.48 

a  Measurement  made  through  partial  ice  cover. 


Daily  Mean  Gage  Height,  in  feet,  of  Brandiywine  Creek  at  Chadds  Ford,  for  the  period 
October  1,  1918,  to  September  30,  1920 


Mar. 

A,pr. 

May 

June 

July 

Aug. 

Sept. 

3.37 
2.12 

1.  Id 

1.61 
1.63 

1.67 
1.64 

1  .Ol 

1.63 
1.65 

1.66 
2.38 

1  71 

1.53 
1.61 

1.31 
1.36 
1  35 
1.45 
1.33 

1.23 
1.19 
i  l  ^ 

X  .  !•> 

1.09 
1.11 

2.14 
1.98 
1  90 
l!92 
1.95 

1.76 
1.67 
1.66 
l'.69 
1.69 

1.87 
1.62 
1.49 
4.69 
3.47 

1.69 
1.62 
1.51 
1.54 
1.51 

1.78 
1.66 
1.69 
1.71 
2.81 

1.3* 
1.69 
1.39 
1.43 
1.37 

1.11 
1.17 
1.09 
1.07 
1.17 

2.09 
2.04 
1.90 
1.78 
1.70 

1.65 
1.60 

1.65 
1.62 
1.66 

3.20 
1.95 
l.ST 
1.79 
1.77 

1.51 
3.21 
2.01 
1.71 
1.65 

2.57 
2.01 
1.89 
1.75 
1.72 

1.33 
1.31 

1.38 
1.28 
1.25 

1.29 
1.18 
1.46 
1.21 
1.51 

1.72 
1.70 

1.92 
5.16 
2.30 

1.84 
1.95 
1.68 
1.60 
1.50 

2.00 
2.20 
2.23 
1.97 
1.79 

1.77 
3.25 
3.21 
1.89 
1.77 

1.66 
1.89 
2.19 
1.72 
1.60 

1.49 

1.37 
1.33 
1  .23 
1.21 

1.88 
1.76 
3.25 
5.31 
6.15 

2.24 
2.54 
4.34 
3.02 
3.20 

1.52 
1.58 
1.55 
1.42 
1.50 

1.67 
1.55 
1.55 
1.55 
1.51 

1.77 
1.61 
1.63 
1.77 
1.73 

2.00 
2.01 
1.89 
1.83 
1.68 

1.52 
1.27 
1.16 
1.19 
1.17 

6.90 
8.05 
4.80 
3.55 
3.01 

2.35 
2.14 
2.02 
1.90 
1.90 

1.45 
1.42 
2.50 
2.10 
1.68 

1.53 
1.99 
4.21 
2.10 
1.78 

1.57 
1.65 
1.59 
1.56 
1.47 

1.61 
1.54 
1.47 
1.37 
1.37 

1.31 
2.71 
2.23 
1.46 
1.31 

2.71 
2.48 
2.35 
2.26 
2.08 

1.84 
1.81 
1.82 
1.75 
1.75 

1.52 
1.42 
1.43 
1.42 
1.40 

1.75 

1.33 

2.10 

1.83 

Day 


1918-1919 


0.86 


.80 


.76 
1.03 
.83 
.84 
.78 


.70 
.70 

.711 

.67 

.76 
.73 
.83 
.78 
.70 

.90 
.93 
.85 
.86 
.82 


.74 


.SO 
.85 


.86 


0.94 
.86 
.77 
.86 
.82 

.84 
.80 
.82 
.72 
.76 

.70 
.85 
.82 
.85 
.71 

.73 
.81 
1.71 
1.21 
.96 

.85 
.80 
.82 
.76 
.76 

.75 
.76 
.78 
.97 
.87 


0.84 

.84 


.78 

.82 
.78 
.63 
.86 
.84 


1.84 
1.24 
1.06 

2.60 

1.58 
1.16 
1.02 
1.03 
.97 


.92 
3.47 
1.64 

•!.:>■; 

2.56 
1.30 
1.20 
1.05 
1.04 

1.06 


1.35 
2.77 
6.04 
2.37 
1.47 

1.47 
1.29 
1.35 
1.29 
1.09 

1.19 
1.25 
1.06 
1.09 
1.16 

1.14 
1.15 
1.19 
1.21 
1.19 

1.13 

1.13 
1.17 

3.63, 
1.80 

1.47 
1.43 
1.29 
1.32 
1.26 

1.21 


1.13 
1.03 
1.09 
1.12 
1.25 

1.13 
1.07 
1.13 
1.03 
1.07 

1.03 
1.11 
1.10 
2.45 
3.34 

1.97 
1.49 
1.41 
1.31 
1.29 

1.28 
1.32 
3.09 
1.77 
1.47 

2.23 
1.72 
1.47 
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Dally  Mean  Gage  Height,  in  feet,  of  Brandywine  Creek  at  Chadds  ford,  for  the  period 
October  1,  1918,  to  September  30,  1920 


Day 

Oct. 

Nov 

Doc. 

Jan 

Feb 

M 

Apr. 

JVlay 

J  uhg 

j  ujy 

Aug. 

&ept. 

1  

1.40 

1.45 

1.70 

1.50 

1.29 

1.37 

2.01 

3.33 

1.55 

1.30 

1.25 

1.32 

2 

1.50 

2.81 

1 .40 

1.48 

1 .42 

3  78 

2  61 

9'  '^1 

±.00 

L  .  OV 

i  xo 

±.0l 

3   

1.4S 

i!so 

1.40 

1.48 

2^27 

3.90 

3.51 

2.11 

1.52' 

2.74 

1 .20 

1.26 

4  

1.45 

1.48 

1.36 

1.60 

3.35 

5.22 

3.48 

2.06 

.1.50 

1.95 

1.25 

1.22 

1.45 

2.55 

1.35 

1.38 

1.37 

10.78 

3.58 

1.93 

1.50 

1.75 

i!ss 

1.22 

6   

1.45 

1.95 

1.38 

1.38 

1.67 

7.27 

3.28 

1.96 

1.55 

1.62 

1.46 

1.22 

1 . 48 

1 .62 

2,22 

1.36 

1.79 

2.89 

0  .KM 

1  AO' 

I .  OA 

1.68 

1  .d-Z 

g 

1.32' 

llso 

2. 00 

L50 

1.75 

?!  47 

2.86 

1.95 

1.52 

1.85 

1.56 

1.35 

9  "~"  ~ 

1.35 

1.49 

2.60 

5.48 

1.57 

2.35 

1.98 

1.96 

1.49 

1.68 

1.35 

1.44 

10   

1.39 

1.54 

4.03 

2.70 

1.65 

3.65 

1.96 

1.96 

1.42 

1.60 

1.42 

1.41 

1.40 

1.55 

2.32 

1.8:? 

1.72 

5.37 

1.99 

1.95 

1.40 

1.52 

2.02 

1.39 

12 

1.52 

2.121 

2.00 

1.55 

1.75 

5.75 

1.96 

1 .96 

1.78 

1  50 

1.58 

J. .  00 

13   

2.00 

3.43 

2.30 

1.43 

2.46 

1^98 

2i05 

1.78 

1A5 

2. '06 

1.34 

14   

1.78 

2.49 

2.58 

1.15 

3.37 

4.52 

2.41 

2.02 

1.75 

1.48 

1.70 

1.29 

15   

1.78 

1.85 

2.10 

1.65 

5.02 

3.12 

2.01 

1.99 

1.65 

1.50 

1.48 

1.24 

16   

1 .00 

1 .  /4 

1.3a 

l.DO 

2.07 

3.79 

3.96 

1.92 

2.66 

1.50 

1.75 

1.21 

17   ,_ 

2.72 

1.71 

1.62 

1.42 

2.07 

4.97 

3.96 

1.88 

2.20 

1 .49 

1.42 

1.19 

18  -'-  

1.65 

l'.68 

1.55 

1.49 

2.75 

3.37 

2.04 

l'.Sft 

l!95 

1.50 

l!62 

l!l9 

19   

1.52 

1.61 

1.55 

1.37 

3.59 

2.67 

3.98 

1.78 

3.08 

1.70 

1.56 

1.15 

20  -   

1.30 

1.58 

1.66 

1.62 

2.07 

2.57 

1.96 

1.70 

2.65 

1.46 

1.55 

1.16 

21   

1.28 

1.50 

1.80 

1.67 

1.87 

2'.  55 

2.21 

1.65 

2.20 

1.40 

1.60 

1.14 

09 

1  .  OO 

1  50 

1.60 

1.67 

1 .92 

2.52' 

2  39 

1  65 

1  75 

1  30 

1  AQ 
I .  OS 

1 . 10 

23 

1.60 

1.52 

1.58 

l'.67 

2.37 

2l37 

2.11 

ll&5 

1 .58 

1.95 

2.58 

1.14 

24   I  Z~  " 

1.85 

l!55 

1.60 

2.78 

2.97 

2.39 

2^06 

1.65 

1^50 

1.42 

2.52 

1.11 

25   

3.68 

1.55 

1.52 

2.58 

2.52 

2.37 

2.04 

1.65 

1.42 

1.38 

1.95 

1.22 

26   

1.50 

1.70 

1.55 

1.69 

1.57 

2.27 

2.01 

1.65 

1.40 

1.28 

2.22 

1.20 

27   

1.45 

1.98 

1.52 

1.72 

1.65 

2.22 

1.96 

1.65 

1.39 

1.20 

2.28 

1.28 

28   

1.40 

1.60 

1.58 

3.99 

1.67 

2.09 

2.06 

1.64 

1.32 

1.20 

1.92 

1.25 

29  , 

1.40 

1.58 

1.55 

1.69 

1.55 

2.07 

1.96 

1.60 

1.32" 

1.20 

1.66 

1.32 

30   

.1.38 

2.12' 

1.421 

1.73 

2.05 

2.13 

1.55 

1.30 

1.20 

1.42 

2.36 

31   

1.38 

1.45 

1.53 

1.97 

1.55 

1.20 

1.38 

NOTF^Stage— discbarge  relation  Dec.  17-29,  1939.  Jan.  3-6,  15-23  and  Feb.  6-33,  3920,  affected 
by  ice. 


Daily  discharge,   in  second-feet ,   of  Brandy-mine  OreeTc  at  Chadds  Ford,   for  the  period 
October  1,  1918,  to  September  SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept . 

1918-1919 

1   

109 

123 

106 

234 

174 

1,110 

335 

335 

218 

203 

512 

372 

2   

109 

109 

106 

821 

148 

512 

333 

640 

284 

188 

470 

335 

3   

100 

96 

109 

1,980 

160 

372 

317 

353 

234 

174 

430 

335 

4   

100 

109 

109 

640 

160 

317 

335 

300 

266 

160 

430 

353 

5   

103 

103 

98 

266 

203 

335 

335 

317 

234 

160 

450 

353 

6  _   

95 

106 

103 

266 

174 

410 

353 

391 

234 

160 

512 

335 

7  

135 

100 

98 

218 

148 

317 

317 

335 

353 

174 

470 

317 

8   

104 

103 

SO 

234 

160 

283 

283 

353 

250 

160 

430 

335 

9   

106 

90 

109 

218 

148 

1,800 

3O0 

3.53 

266 

148 

391 

317 

10   

98 

95 

106 

160 

148 

1,160 

283 

821 

234 

174 

353 

335 

11   

109 

88 

109 

188 

148 

597 

283 

730 

234 

218 

353 

410 

121   

88 

108 

410 

203 

160 

450 

1,010 

470 

218 

188 

353 

450 

13   

88 

103 

203 

148 

160 

410 

470 

430 

250 

266 

430 

353 

14   

88 

108 

148 

160 

640 

391 

353 

372 

218 

188 

2,110 

317 

15   

85 

89 

730 

174 

1,060 

372 

335 

353 

203 

283 

597 

283 

16   

95 

92 

317 

174 

450 

470 

372 

335 

266 

430 

554 

283 

17  

90 

lOS1 

174 

174 

283 

554 

1,010 

430 

234 

372 

685 

317 

18   

104 

353 

135 

188 

250 

554 

1,010 

554 

234 

1,010 

1,580 

300 

39   

98 

388 

148 

188 

218 

450 

430 

353 

203 

2,170 

915 

250 

20   

88 

127 

129 

188 

203 

391 

372 

317 

188 

2,810 

1,010 

283 

21   

115 

108 

131 

174 

218 

385 

373 

470 

283 

3,420 

640 

266 

22   

121 

100 

119 

174 

218 

300 

317 

470 

203 

4,930 

512 

250 

23   

108 

103 

1,100 

174 

512 

a  10 

335 

430 

174 

1,860 

'470 

685 

24   

109 

95 

335 

1,210 

372 

300 

372 

391 

188 

1,210 

430 

512 

25   

103 

95 

685 

391 

266 

283 

372 

353 

174 

915 

430 

353 

26'   

98 

94 

730 

266 

554 

300 

300 

317 

218 

775 

410 

283 

27   

93 

95 

218 

266 

353 

470 

300 

300 

775 

685 

391 

250 

28   

109 

98 

188 

218 

266 

1,530 

317 

266 

554 

640 

391 

266 

29   

109 

329 

148 

218 

512 

300 

234 

266 

597 

372 

250 

30  

108 
109 

110 

148 
148 

203 
188 

391 
372 

268 

234 
234 

218 

512 
512 

372 
391 

250 

31   

8m 
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BaiXy  cKsefarge,  in  seoond'-feel; ,   of  Brandywine  Creek  at  Chadds  Ford,   for  the  period! 
October  1,   191&,  to  September  .10.  1920 


Day 


Oc-t.     Nov.     Dee.  Jan 


1919-1920 


10 

1 1 
12 
13 
i ; 

15 

IK 
IT 
IS 
19 
20 

21 


M 

-23 


20 

27 
28 
29 
SO 


31 


250 
283 
283 
266 
261) 

260 
283 
218 
234 
250 

250 
283 
470 
391 
381 

335 
775 
33.5 
283 
218 

218 
250 
317 
410 
353 

283 
266 
250 
2501 
250 1 

250  . 


266 
821 

m 

283 
730 

450 
317 

283 
283 
300 

300 
512 
1,110 
640 
410 

37; 
353 
:; , 
317 
317 

283 
283 
283 
360 
300 

353 
470 
317 
317 
512 


353 
250 
250 
234 
234 

250 
554 
470 
730 
1,420 

S97 
470 
597 
730 
512 

23-1 
200 
190 
191 
190 

200 
£20 
240 
220 
220 

220 
240 
240 
260 
250 

206 


Feb.  Mar. 


283 

283 
260 
200 
190 

190 
234 
283 
2,300 
775 

391 
300 
250 
174 
150 

150 
1 40 
140 
140 
150 

160 
190 
240 
821 
730 

353 
353 
•1-70 
353 
372 

llll 


218 
250 
597 
1,110 
234 

110 

S40 
320 
300 
300 

320 
372 
685 
1,110 
1,980 

512 
512 
821 
1 ,210 
51: 

410 
430 
640 
915 
6S1 

300 
33C 
335 
300 


Apr. 


234 
391 
1,370 
2,100 
1-2,300 

3,870 
SGS 
657 
611 

1,210 

2,240 
2,510 
4,270 
1,690 
965 

1,310 
1, 

1,010 
774 

72' 


680 
611 
634 
611 

56" 

542 

-.HI  I 
ISO 

480 
439 


May 


459 
727! 
1,160 
1,160' 
1,210 

1,060 
915 
868 
459 
439 

439] 
489 
459 
634i 
459 

439! 
439 
480 
459 

439: 

542 
G3i| 

500; 

480 
480 

459 
439 
480 
439 
521 


June 


]  .060 

588 
500 
480 
439 

439 
439 
439 
439 
439 

439 
439 
480 
459 
459 

419 
419 
::so 
380 
342 

S24 
324 
324 
324 
324 

324 
3214 
324 
305 
287 

287 


July 


2.-7 
287 
269 
269 
269 

287 
305 
269 
266 
241 

234 
380 
380 
361 
324 

774 
542 
439 
962 
727 

542 
361 
305 
269 
241 

234 
231 
20: 

m 
200 


Aug.  Sfipt. 


200 
200 
774 
439 
361 

305 
305 
400 
342 
305 

269 
269 
252 
262 
269 

269 
266 
269 
342 
2 

234 
206 
439 
241 
227 

194 
168 
168 
16S 
168 

168 


184; 

241 
197i 
184! 
184, 

255' 
342j 
287 
217 
241 

459 
305 
727 
342 
262 

361 
241 
305 
2S7 
287 

3C6 
342! 
727 
680 
439 

542 
588 
419 
324 
241 

227 


207 
203 
187 
174 
174 

174 
269 
217 
248 
238 

231 
227 
214 
197 
181 

171 

165 
154 
154 
156 

151 
154 
151 
142 
174 

168 
194 
1S4 
207 
611 


Note  -Discharge  Dec.  17-29,  1919,  Jan.  3-6,  15-23  and  Feb.  6-11,  1920,  estimated,  because  ol 
ice,  from  discharge  measurment,  weather  records  and  study  of  gage  height  graph. 


Monthly  Discharge  of  Brandywine  Creek  at  Chadds  Ford,  for  the  period  October  1,  1918,  to 

September  30,  1920 

(Drainage  area,  285  square  miles) 


Month 


Discharge  in  Second-feet 


1918-1919 


October 
November 
December  . 
January  . 
February, 
March  — 

April   . 

May   '. 

.3  une   

Juiv   

August 
September 


The  year 


Run-off 


Second-feet 

Depth  in 

Maximum 

Minimum 

Mean 

per  square 

miie 

inches 

135 

85 

102 

0.361 

0.42 

353 

89 

111 

.40 

.45 

1,160 

80 

243 

.853 

.98 

1,980 

148 

332 

1.16 

1.34 

1,060 

148 

284 

.996 

1.04 

1,800 

283 

527 

1.85 

2.13 

1,010 

266 

403 

1.41 

1.57 

821 

234 

395 

1.39 

1.60 

775 

174 

261 

.916 

1.02 

4,930 

148 

829 

2.91 

3.36 

2,110 

353 

576 

2.02 

2.33 

685 

2:50 

333 

1.17 

1.30 

4,930 

SO 

368 

1.29 

17.54 
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Monthly  Discharge  of  Brandywine  Creek  at  Chudds  Ford,  for  the  period  October  1,  19 18,  to 

September  .to,  i9.:o 


(Drainage  area,    28H   square  miles) 


Month 

Discharge  in  Second-feet 

Run-off 

Maximum 

"VI  i  n  i  mi  i  tyi 

•Ulillllllllll 

iVI  63.11 

oeconcl-teet 
per  square 
mile 

Depth  in 
inches 

J  yi'j-iy^u 



775 

218 

304 

1.07 

1.23 

November  ... 

1,110 

266 

408 

1.43 

]  .6U 

December   ..  .     .  ...  

1,420 

190 

362 

1.27 

1.46 

January    _.  

8,800 

140 

365 

1.28 

1.48 

February    _  ,   

1,980 

no 

557 

1.95 

2.10 

March  .     .  . 

12,300 

234 

1,530 

5.37 

6.19 

April       

1,210 

439 

604 

2.12 

£.36 

May   ,  

1,060 

287 

418 

1.47 

1.70 

June     ..  _   

962 

200 

356 

1.25 

1.40 

July   

774 

168 

288 

.980 

1.14 

August    .   ....  _   

727 

184 

347 

1.22 

1.41 

September  ... 

611 

142 

203 

.712 

.79 

The  year    _  ...   

12,300 

110 

478 

1.6S 

22.86 

(114) 


SUSQUEHANNA  BASIN 


(115) 


(116) 
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SUSQUEHANNA  BASIN— STATION  NO.  1 


NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  BINGHAM- 

TON,  N.  Y. 


Location. — At  four-span  steel  highway  bridge,  Washington  Street, 
Bingkampton,  Broome  County,  N.  Y. 
Drainage  Area. — 2,400  square  miles. 

Records  Available.— July  31,  1901,  to  December  31,  1912,  and  Jan- 
uary 23,  1915,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
to  hundredths  twice  daily  by  A.  L.  Coleman;  during  high  stages 
more  frequently.  Elevation  of  gage  zero  821.49  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurements. — Owing  to  the  stage-discharge  relation 
being  affected  by  backwater  from  the  Chenango  River,  measurements 
were  discontinued  in  1912. 

Channel  and  Control. — Banks  are  high  and  not  subject  to  overflow. 
Bed  is  composed  of  fine  and  coarse  gravel. 

Extremes  of  Stage. — 1918-1919:  Maximum  gage  height  observed 
during  the  year,  9.50  feet  at  5  p.  m.  October  31 ;  minimum,  1.86  feet  at 
5  p.  m.  July  10. 

1919-1920:  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  14.5  feet  at  midnight  March  27-28;  minimum,  2.10  feet 
several  days  in  October. 

Ice. — Stage-discharge  relation  usually  affected  by  ice.  Gage  heights 
obtained  at  this  station  are  for  Flood  Warning  purposes. 
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Daily  Mean  gage  height,  in  feet,  of  North  Branch  Susquehanna  River  at  Ringhampton,  N. 
for  the  period  October  1,  1918,  to  September  30,  1920 


Day 


4   

5 


ct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

3.30 

7.70 

31.00 

3.70 

3.03 

4.53 

3.96 

3.65 

2.87 

2.17 

2.74 

2.28 

31.25 

6.00 

2.90 

5.78 

2.95 

6.13 

3.78 

3.72 

2.82 

2.14 

,2.66 

2.25 

3.52 

4.70 

2.75 

6.40 

3.12 

5.26 

3.80 

3.72 

2.72 

2.12 

2.56 

2.25 

3.50 

4.55 

2.80 

5.55 

3.10 

4.48 

4.48 

3.57 

2.67 

2.11 

2.46 

2.38 

3.25 

4.49 

2.90 

4.45 

3.10 

4.18 

5.23 

3.52 

2.57 

2.06 

2.41 

2.48 

4.7 

4.10 

2.90 

4.25 

3.00 

4.56 

5.18 

3.82 

2.59 

2.01 

2.44 

2.35 

5.70 

3.7S 

3.00 

3.78 

3.20 

4.36 

5.28 

3.87 

2.47 

2.14 

2.81 

2.31 

4.45 

3.62 

3.00 

4.05 

3.10 

3.76 

5.28 

3.89 

2.37 

2.05 

2.88 

2.26 

3.78 

3.50 

2.75 

4.22 

2.75 

3.58 

5.53 

3.92 

2.42 

21.02 

3.01 

2.24 

3.40 

3.30 

2.90 

3.75 

2.85 

6.58 

5.53 

5.49 

2.45 

1.90 

2.64 

2.25 

3.28 

3.30 

2.90 

3.52 

2.90 

6.38 

5.70 

7.67 

2.44 

2.00 

2.54 

2.28 

3.12 

3.15 

2.85 

3.30 

2.58 

5.23 

7.68 

7.27 

2.47 

2.07 

2.47 

2.28 

3.00 

3.15 

2.80 

3.38 

2.65 

4.58 

6.98 

7.13 

2.35 

2.02 

2.41 

2.25 

2.92 

3.00 

3.25 

3.42 

2.75 

4.38 

6.38 

0.22 

2.32 

2.28 

2.38 

2.25 

2.85 

2.95 

4.40 

3.00 

3.12 

3.83 

5.70 

5.47 

2.37 

21.26 

2.38 

2.22 

2.80 

2.95 

5.10 

3.50 

3.75 

3.58 

5.40 

4.92 

2.45 

2.21 

2.36 

2.20 

2.76 

2.89 

4.35 

3.3S 

3.40 

5.13 

5.50 

4.67 

2.45 

2.20 

2.32 

2.19 

■>.70 

4.95 

3.82 

3.32 

3.05 

6.28 

5.5S 

4.57 

2.67 

2.58 

2.28 

2.14 

2.02 

5.42 

3.52 

3.30 

3.05 

6.18 

5.03 

4.57 

2.49 

2.54 

2.27 

2.16 

2.00 

4.68 

3.30 

2.98 

2.90 

5.43 

4.53 

4.12 

2.39 

2.34 

2.34 

2.16 

2.60 

4. Of 
3*.  72 

3.10 

3.2 

2.80 

4.8S 

4.28 

3.79 

2.52 

2.36 

2.57 

2.12 

2.88 

3.15 

3.18 

2.75 

4.60 

4.04 

3.67 

2.45 

,  2.28 

2.58 

2.14 

2.8! 

3.61 

5. Of 

3.25 

2.60 

4.30 

3.7: 

4.02 

2.59 

2.35 

2.41 

2.15 

2'.7.r 

3.4( 

4.7? 

4.4C 

2.50 

3.98 

3.58 

4.29 

2.49 

3.35 

2.44 

2.30 

2.6C 

3.32 

5.05 

4.7? 

2.60 

3. 78 

3. 78 

4.23 

2.37 

3.16 

3,36 

2.52 

2.62 

3.20 

5.65 

4.  IE 

3.0C 

3.5S 

3.8C 

4. OS 

2.35 

2.76 

2.35 

2.38 

2.50 

3.2C 

4.9C 

3.92 

2.7f 

3.5? 

3.6? 

3.77 

2.2S 

2.SC 

2.2? 

2.34 

2.6C 

3.  If 

4.4? 

3.7C 

2.85 

5.18 

3.7? 

3.37 

2.2S 

4.7? 

2.2( 

2.32 

2.65 

3.02 

4. Of 

S.6S 

4.93 

8. 86 

3.22 

2.2? 

4.02 

2.25 

2.24 

2.75 
8.9C 

3.0C 

3.6( 
3.7C 

3.5E 

'4.  OS 

3.8? 

2.97 

2.19 

3.06 

2.25 

2.20 

3.3? 

1  

4.13 

2.97 

2.81 

2.2? 



I 

NOTE.— Gage  height  for  Oct.  6  and  Jan.  21  from  United  States  Weather  Bureau  record. 
Ice  effects  were  probably  negligible  during  the  year. 


Day 


1919-1920 


Oct. 


2.16 
2.15 
2.11 
2.10 
2.10 
2.11 
2.15 
2.10 
2.27 
2.27 

2.25 
2.24 
2.22 
2.19 
2.25 
2.36 
2.44 
2.45 
2.49 
2.54 

2.44 
2.3!) 
2.34 
2.34 
2.53 

2.46 
2.36 
2.34 
3.02 
3.16 
3.62 


Nov. 


4.39 
5.09 
4.44 
3.92 
4.89 

4.39 
3.96 
3.54 
3.29 
3.26 
3.29 
3.;© 
3 

4.09 
3.79 
3.39 
3.29 
3.24 
3.01 
3. 

2.94 
2.86 
2.92 
2.92 
2.94 

3.02 
7.11 
6.64 
5.24 
4.4! 


Dec. 


Jan. 


4.16 
3.76 
3.52 
3.24 
2.92 
2.84 
3.0J 
3.19 
3.52 
4.29 

4.14 
3.42 
3.56 
4.44 
4.52 

3.56 
3.12 
3.30 
3.56 
3.92 

3.84 
3.66 
3.74 
3.46 
3.39 

3.49 
3.14 
3.04 
3.56 
3.54 
3.46 


2. 
3.36 
3.94 
3.64 
3.24 

3.39 
2.99 
2.89 
2.94 
3 

2.94 
2.39 
2.94 
2.9-1 
2.94 
2.92 
2.64 
2.94 
3.64 
2.82 

2.74 
2.84 
2.' 
2. 

2^63 

2.63 
2.49 
2.48 
2.73 
2.81 
2.95 


Feb. 


2.73 
2.37 
2.33 
2.43 
2.39 
2.35 
2.43 
2.31 
2.33 
2.39 
2.40 
2.57 
2.35 
2.41 
2.29 
2.44 
2.45 
2.36 
2.35 
2.38 

2.33 
2.38 
2.38 
2.32 
2.33 

2.41 
2.  S3 
2.98 
2. 


Mar. 


2.67 
2.42 
2.27 
2.29 
2.49 

5.70 
6.0" 
5<.  68 
5.41 
5.23 

5.18 
6.78 
12.20 
11.53 
9.63 
8.81 
10.68 
10.93 
9.88 
8.65 
7.37 
li.SI 
7.45 
9.13 
11.73 

12.45 
14.18 
13. w; 
12.18 
10.78 
9.85 


Apr.  Ma.y 


S. 
8.38 
S.35 
7.71 
6.78 
7.23 
7.0i 
6.05 
5.58 
5.15 
4.78 
4.55 
4.91 
6.05 
5.48 
5.21 
5.63 
5.15 
4.51 
4.22 

4.25 
4.49 
4.61 
4.53 
4.33 
3.98 
3,88 
4.28 
5.26 
5.31 


June 


July 


Aug. 


4.87 
4.56 
4.17 
3.97 
3.77 

3.62 

3.4 

3.32 

3.22 

3.27 

3.41 

4.16 

3.84 

3.44 

3.22 

3.12 

3.04 

2.94 

2.82 

2. 

2.78 
2.80 
2.77 
2.77 
2.73 
2.64 
2.60 
2.52 
2.44 
2.37 
2.32 


2.32 
2.32 
2.37 
2.32 
2.30 

2.32 
2.34 
2.32 
2.32 
2.33 
2.30 
2.22 
2.22 
2.22 
2.22 
2.26 
2.34 
2.84 
4.14 
3.47 

3.17 
2.92 
2.82 
2.80 
2.67 
2.57 
2.47 
2.38 
2.31 
2.41 


2.44 
2.50 
2.47 
2.42 
2.37 
2.32 
2.33 
2.28 
2.27 
2.23 
2.22 
2.22 
2.40 
2.32 
2.32 
2.27 
2.32 
2.27 
2.26 
2.62 

2.74 
2.64 
3.16 
6.59 
5.64 

3.92 
3. 

3.00 
2.77 
2.60 
2.52 


NOTE. — Stage — discharge  relation  Dec.  18  to  Mar.  13  affected  by  ice. 
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SUSQUEHANNA  BASIN— STATION  NO.  2 


NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  VESTAL 

N.  Y. 


Location. — At  three-span  steel  highway  bridge  between  Union 
and  Vestal,  Broome  County,  N.  Y. 
Drainage  Area. — 3,730  square  miles. 

Records  Available.— November  13,  1918,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
to  half  tenths  twice  daily  by  Fred  A.  Miehelbach ;  during  high  stages 
more  frequently.  Elevation  of  gage  zero  800.54  feet,  United  States 
Geological  Survey  datum. 

Channel  and  Control. — Right  bank  is  high  and  not  subject  to  over- 
flow; left  overflows  during  extremely  high  stages.  Bed  is  composed 
of  coarse  gravel. 

Extremes  of  Stage. — 1918-1919:  Maximum  gage  height  observed 
during  the  year,  10.49  feet  at  1.55  p.  m.  April  12;  minimum,  0.70  foot 
September  22  and  23. 

1919-1920:  Maximum  open-water  gage  height  during  the  year, 
estimated  from  hydrograph,  19.5  feet  at  3  a.  m.  March  28;  a  gage 
height  of  22  feet,  estimated  by  observer,  was  reached  on  March  13, 
but  the  water  was  held  back  by  an  ice  jam;  minimum  0.50  foot  at 
6.40  p.  m.  October  9. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Gage  heights  obtained  at  this  station  are  for  Flood  Warning  pur- 
poses. 
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Daily  M»an   Gage  Height,   in  feet,  of  North   Branch   Susquehanna  River  at  Vestal,  N.   Y.,  for 
the  period  October  1,  1918,  to  September  30,  X9S0 


Pay 


Oct.    Nov.  Dee 


lyis-lUD 


11 

]  i 
13 
14 
15 


l'J 
17 
1* 
In 
20 

21 


24 

25 


2S 
23 
cO 
31 


Jan.     Feb.     Mar.  Apr 


3.0; 
2. a 

2.7? 

2.6£ 
2.51 
5.2< 

7.tr 

0.70 

5.50 
5.90 
5.50 
4.90 

3.85 

3.60 
3.30 
2.90 
2. 50 
2.91 


2.70 
2.65 
2.55 
Sr.5< 

2.5( 
2.4( 

~2~5F 
3.00 

2.9, 

2.7C 

2.70 

3.30 

6.40 

7.20 
6.4u 
5.05 
3.55 
3.45 

3.50 
8.60 
6.  SO 
6.30 
6.70 

7.60 
6.80 
5.90 

5.70 
4.20 


4.60 
8.30 
8.20 
7.10 

6.20 
6.05 
5.20 

5. or 

7.135 
8.85 

8.0( 
8.10 
7.90 

7.40 
7.G5 
6.65 


5.10 
4.00 
4.30 
6.70 
81.10 

5/20 
4.9( 
4.60 
4.20 
3.80 


3.91 
5.45 
5.85 
4.45 

3.75 

3.5-" 
4.45 

3.9f 

".3.75 

3.05 
3.05 
2.85 
3.65 
4.15 

Tci 
3.25 
4.15 
3.75 

3.00 
2.35 

2.06 
2.10 

2.75 
2.. 50 
2.45 


4.50 

6.50 
5.45 
5.40 

5.9 

5.30 

4.75 

"i.k 

8.41 

6.75 

5.90 

5.35 

4.75 

"06 

8.75 
8.20 
7 

6.35 
5.90 

"Tab" 

4.60 

4.  SO 
3.95 
7.45 
7.70 

5.50 


May  ;  June    July  Aug 


5.30 
4.95 
4.75 
6.20 
7.40 

~6.so 

7.3S 

8.  or 

7.40 


10.07 

9.73 
7.73 

7.70 
6.63 
6.30 


4.70 
4.95 
4.77 

4.43 

4.05 
4.73 
4.93 
5.25 
0.95 


10.00 
10.05 
8.70 
7.5S 

6.50 
5.93 

''l'.S5 
5.13 


5.53 

4. 78 

5.10 

4.48 

4.65 

4.85 

4.03 

5.78 

4.33 

4.05 

5.23 

4.88 

4.77 

4.58 

5.13 

3.73 

4.85 

2.43 
2.25 
1.95 
1.73 

1.58 

1.55 


0.91 

.86 


1 .41 
1.31 

1.25 
1.18 
1.15 
1.11 

1.21 
1.4, 
1.83 
1.53 
1.2. 

1.21 

"~1~25 
1.15 
1.13 

1.11 
1.03 
.95 


2.22 


Sept . 


.91 


.71 

.91 
.91 
.91 
.91 

.93 
1.01 

"~93 
.93 

.93 
.99 
1.21 
1.13 

1.03 
1.01 
2.56 
3.63 
S.81 
3.03 

6.61 
6.53 
4 

3.21 


1.90 
1.82 

1.95 
2.68 
2.52 
2.30 


1.78 
1.63 
1.35 
1.18 
1.15 

1.12 

1.05 
1.12 
1.20 

1.58 
1.53 
1.25 


1.20 

1.13 
1.20 
1.12 
1.15 
1.10 
1.10 


1.12 
1.05 
1.02 
.98 
.95 

.92 
.95 
.98 
.98 
1.00 

1.00 

1.00 

1.00 
.98 
1.02 

.98 
.92 
.92 
.88 
.82 

.78 
.72 
.70 
.78 
.92 

.98 
.82 
.80 
.78 
.85 


"  NOTE.  Stage — discharge  relation  Jan.  10-23,  Feb.  2-5,  and  15-21  affected  by  ice. 


Day 


1919  1020 


4 

5 

6 
7 
8 
9 

in 

11 
12 

13 
14 
15 

16 
i'i 
IS 
01 

20 

21 


24 


27 
28 
29 
30 

31 


let. 

Nov. 

Dec. 

Jan. 

Feb. 

0.7S 

4.80 

4.40 

3.98 

2.00 

.75 

5.78 

3.70 

a.  72 

2.00 

.  i 

4.78 

3.38 

3.70 

2.25 

.7i 

4.38 

3.22 

3.70 

2.25 

.> 

5.35 

3.02 

3.35 

2.25 

.Hi 

5.12 

2.90 

3.08 

2.25 

.75 

4.60 

2.8S 

3.00 

2.25 

.6! 

3.92 

3.03 

3.00 

2.10 

.5' 

3.48 

3.48 

2'.  98 

2.10 

.61 

3.05 

4. 68 

2.95 

2.10 

.6f 

2.85 

4.8? 

2.95 

2.10 

.or 

3.32 

4.11' 

2.95 

2.00 

.55 

3.9*5 

3.65 

2.95 

1.85 

.6?. 

3.98 

4  98 

2.85 

1.60 

M 

3.62 

4^70 

2. 85 

1.00 

.68 

3.98 

2.85 

1.00 

.72 

3.02 

3.60 

2. 85 

1.00 

.92 

2.98 

3.32 

2.85 

1.00 

.SS 

2.78 

3.75 

2.85 

1.G0 

.75 

2.82 

4.60 

2.85 

1.00 

.62 

2.80 

4.85 

2.S5 

1.50 

.9.' 

2.7'" 

4.7,' 

2. 85 

1  50 

1.1" 

*.W 

2.85 

1  .50 

1.12 

2.90 

4.00 

2.85 

1.50 

1.28 

2.8t 

4.5: 

2.sr 

I.4T 

1 .4.- 

3.?: 

4.41 

2.sr 

1.45 

1  .60 

9.6'i 

4.3"" 

2.40 

1.4F 

1.8': 

8.  OS 

4.35 

2.0( 

1 .40 

2.6( 

6.6: 

4.3f 

2.01 

1.4( 

3.4f 

5.0.r 

4.2' 

2.01 

4.  IE 

4. or 

2. Of 



Apr. 


1.40 
1.40 
1.40 
1.65 
2.S5 


7.46 
8.45 
8.35 
8.15 
8.00 

8.10 


7.6i> 
6.72 
6.25 

5.82 
4n92 
5.761 
9.78 
7.48 


5.15 
5.88 

6.05 

15.85 

6.02 

16.80 

5.82 

18.55 

5.70 

18.98 

6.32 

16.70 

6.75 

14. 85 

7.05 

13.40 

lay 

June 

July 

Aug. 

Sept. 

7.00 

1.10 

1.20 

1.08 

2.11 

6.12 

.98 

1.40 

1.03 

2.01 

5.28 

.92 

1.25 

1.83 

1.95 

4.32 

.92 

1.15 

1.03 

1.73 

3.92 

1.15 

1.10 

1.58 

1.05 

4.05 

1.05 

1.10 

1.55 

1.S1 

3.75 

.93 

1.0b 

1.41 

1.43 

3.48 

.82 

.98 

1.33 

1.31 

3.32 

.80 

.92 

1.31 

1.25 

3.38 

.82 

.90 

1.43 

1.31 

4.15 

.78 

.90 

3.13 

1.S3 

5.86 

.75 

.90 

4.93 

5.1S 

5.38 

.75 

.92 

4.43 

9.13 

4.83 

.72 

.83 

5.91 

8.73 

4.45 

.68 

.85 

6.43 

6.63 

4.12 

.65 

.75 

5.93 

5.63 

3.58 

.751  .95 

7.33 

5.18 

3.12 

1.80 

1.20 

8.13 

4.78 

3.15 

3.50 

1.25 

7.03 

4.18 

.3.00 

3.65 

1.80 

5.43 

3.53 

3.10 

3.02 

2.1S 

4.18 

3.03 

3.32 

2.48 

2.00 

3.48 

2.58 

2.92 

2.05 

2.85 

2.85 

2.28 

2.60 

1.6S 

7.90 

2.38 

1.93 

1.92 

1.55 

7.10 

1.98 

1.73 

1.7( 

1.55 

4.75 

1.93 

1.61 

J. 62 

1.52 

3.48 

1.83 

1 .46 

1.4S 

1.12 

2.92 

1.75 

2.30 

1 .  •( 

1.28 

2.40 

1.7S 

2.50 

1.23  1.22 

1.90 

2.1S 

5.43 

1.20  

1.7C 

2. It 



Note  —Stage— disc-haw  relation  Dee.  19  to  Mar.  13  affected  by  ice,,  Gage  height  Mar.  12- 
24  not  observed.    Gage  height  Apr.  1-7  and  16-21  unsatisfactory. 
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SUSQUEHANNA  BASIN— STATION  NO.  3 


CHEMUNG  RIVER  AT  CORNING,  N.  Y. 


Location.- — At  four-span  steel  highway  bridge,   Bridge  Street, 
Corning,  Steuben  County,  N.  Y. 
Drainage  Area. — 1,940  square  miles. 

Records  Available. — December  1,  1909,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  tenths  once  daily  by  C.  H.  Voorhees,  Jr. ;  during  high  stages 
more  frequently.  Elevation  of  gage  zero  912.82  feet,  United  States 
Geological  Survey  datum. 

Channel  and  Control. — River  confined  by  dykes  on  both  sides 
which  overflow  at  gage  height  23.6  feet.  Bed  is  composed  of  gravel. 

Extremes  of  Stage. — 1918-1919:  Maximum  gage  height  observed 
during  the  year,  15.52  feet  at  8  a.  m.  May  23;  minimum,  2.30  feet 
on  several  days  in  September. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  18.0  feet  at  3  a.  m.  March  13;  minimum,  2.1  feet  on  Julj 
14  and  15. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 
Gage  heights  obtained  at  this  station  are  for  Flood  Warning  pur- 
poses. 


Daily  Mean  Gage  Height,  in  feet,  of  Chemung  River  at  Coining.  X    Y     for  the  ne.-i,,^ 
October  ],  J91S.  to  September  30,  1910  "  penod 


Day 


1918-1919 


b 
9 
in 


1". 
IS 
13 
14 


16 
17 

IS 

uo 

.'2(1 


•21 

23 


28 

99 
30 

S3! 


Oct.  Nov. 


2.9 
2.9 
7.1 
5.7 
4.7 

4.4 

4.2 
4.0 
3.8 
3.5 

3.4 
3.4 
3.2 
3.2 
3.1 


Dec. 


3.1 
3.0 
3.0 

3.  U 
3.0 

3.0 
3.0 
3.0 
4.0 
3.7 

3.5 
3.3 
3.2 
3.2 
5.1 

4.S 
4.1 

4.  G 

3.8 
3.5 

3.3 
3.3 
4.3 
4.0 
3.9 


3.5 
3.5 
3.4 

3.4 


Jan.     Feb.    Mar.    Apr.     May    June  July 


3.4 
4.8 
4.4 
4.0 
3.9 

3.7 
3.7 
3.6 
3.6 
3.5 

3.5 
3.5 
3.4 
3.3 
3.3 

3.6 
3.4 
3.4 
3.4 

3.6 

3.5 
3.4 
3.4 
3.9 
4.0 

3.7 
:<•>. 
3.4 
3.3 
3.3 

3.1 


3.0 
3.] 
3.4 
3.0 
3.2" 

3.0 
3.0 
2.9 
2.9 
2.7 

2.7 

2.6 
2.6 
2.7 
4.2 

3.7 
3.2 
3.2 
2.8 
2.9 


2.9 

2.9 
2.9 
2.9 

3.0 

3.0 
2.8 


3.9 
4.3 
4.0 

o.'i 

3.9 

4.9 
4.1 
4.0 
4.6 
6.8 

5.3 
4.S 
4.5 
4.0 
3.6 

3.4 
5.6 
6.6 
5.8 
5.0 

4.7 
4.6 
4.4 
4.1 

3.8 

3.7 
3.6 
5.5 
4.8 
4.5 

5.1 


4.5 
4.2 
4.3 
4.3 

4.9 

4.6 
4.5 
5.3 
6.8 
5.6 

7.0 
8.0 
6.4 
5.6 
5.2 

5.6 
6.4 
5.4 
5.0 
4.8 

4.6 
4.3 

4. 
4 

:;. 


4 
4 

3.8 
4.1 
3.9 


3.9 
4.0 
3.8 
3.9 
3.9 

3.8 
3.7 
3.8 
3.7 
9.6 

10.7 
8.9 
7.8 
6.4 
5.6 

5.2 
4.9 
4.7 
5.0 
4.6 

14.1 

13.6 
15.4 
10.7 
9.0 

7.4 
6.3 
5.5 
5.0 
4.6 

4.2 


4.0 
3.7 
S.6 
3.3 
3.3 

3.3 
3.8 
3.7 
3.7 
i.i 

3.8 
3.6 
3.4 
3.2 
::.  1 

3.1 
3.6 
3.3 
3.1 
3.0 

5.3 
4.0 
3.1 
3.0 
2.9 
2.9 
3.4 
4.2 
3.7 
3.2 


3.1 

3.0 
3.0 


3.0 

2.9 
2.9 
2.9 
2.8 
2.7 


2.8 
2.8 
2.7 
2.6 

3.0 
3.3 
2.9 
2.9 
2.8 

3.6 
4.5 
5.1 

3.3 
3.2 

3.1 
4.2 
3.2 
3.0 
2.9 

2.7 


Aug.  Sept 


3.3 
3.1 
2.8 
1'.? 
2.6 

2.7 
3.4 
3.1 
2.8 
2.7 

2.6 
2.5 
2.5 
2.4 
2.4 


i.i 
3.6 
4.C 
3.8 

3.5 


2.9 
2.8 
2.8 
2.y 

2.8 
2.7 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.4 

3.4 
2.4 
2.4 
2.4 
2.4 

2.4 

2.4 
2.3 
2.3 
2.3 


NOTE. — Stage — discharge  relation  Jan. 


23, 


and  Feb.  1-14  affected  by 
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M  Mean  Oage  HW.^U*.^ ^le^ZeA^ '   *   *'  *"  "  "** 


Day 


Oct. 


1919-1920 

I   

V.   

4  I  

5   

8   

9   

10   

II   

12   

13   

14   

15   

16   

17   

IS   

IS  _  

20   

21   

9*' 

23 

24   

25   

26   

27   

2S   

29   

30   

31   


Nov. 


Dec. 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.5 
2.5 
2.5 


2.7 
3.0 
3.0 
2.8 

2.8 
2.7 
2.7 
2.6 
2.6 

2.6 
2.6 
2.6 
3.5 
3.2 

3.2 


4.4 
4.8 
5.2 
4.6 
5.6 

4.5 
4.0 
3.8 
3.5 
3.5 

3.2 
■:.  I 
3.4 
3.4 


3.3 
3.2 
3. if 
3.0 
3.0 

2.0 
2.0 
2.9 
2.9 
2.9 

3.5 
6.6 
C.O 
4.4 
4.5 


Jan.  Feb. 


4.4 
3.9 

3.5 
3.3 
3.2 

3.2 
3.3 
3.2 
3.2 
3.7 

3.7 
3.2 
3.6 
5.6 
4.0 

3.3 
3.5 
3.4 
3.5 
3.4 

3.4 
3.4 

3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.2 
3.2 

3.2 


Mar.    Apr.     Masy    June  July 


3.2 
3.1 
3.1 
3.1 
3.1 

3.1 
3.1 
3.1 
3.1 
3.1 

8.1 
3.1 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 

3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3-0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 


3.0 
3.0 
3.0 
3.0 
3.0 

5.0 
5.6 
5.4- 
5.0 
5.0 

7.0 
12.7 
14.0 
6.9 
6.3 

7.1 

9.8 
7.0 
6.2 
5.7 

5.6 
5.5 
0.1 
6.9 
7.1 

7.2 
7.9 
0.1 
5.5 
5.3 

4.7 


Aug. 


4.4 

4.3 

o.  £> 

4.0 

4.2 

3.4 

4.0 

4.2' 

3.1 

9  A. 

4.0 

4.0 

3.0 

4.0 

4.0 

3.0 

5.3 

3.9 

3.0 

o  q» 
Z.  <> 

4.6 

3.9 

3.0 

Z  .o 

4.4 

3.8 

2.y 

4 .  o> 

4.2 

3.8 

a.  & 

2.3 

4.1 

3.7 

2.9 

2.3 

4.0 

■ 

3.7 

4.0 

Z  .  <c 

4.0 

4.4 

0  Q 

4.2 

4.0 

2.8 

0  0 
Z.  1 

4.8 

4.0 

3.8 

2.1 

4.2 

3.9 

2.7 

2.1 

4.0 

3.9 

n  n 
6.  1 

2-. 2 

4.7 

3.9 

2.7 

2^2 

4.5 

3.8 

2.8 

z .  & 

4.2 

3.8 

2.8 

2.2 

4.0 

3.G 

2.7 

2.2 

4 .0 

Q  ft 

2.7 

2.2 

4.0 

5.4 

i!e 

2.2 

4.0 

4.0 

2.0 

2.4 

4.0 

3.9 

2.6 

7.8 

3.9 

3.9 

2.6 

6.5E 

3.9 

3.8 

2.6 

4.7 

S.9 

3.8 

2.5 

3.5 

4.2 

3.7 

2.4 

3.3 
3.0 

4.7 

3.7 

2.4 

4.4 

3.6 

2.5 

3.0 

3.6 

3.0 

Sept. 


3.0 
3.0 
3.0 
3.0 
2.7 

2.6 
2.5 
3.0 
2.9 
2.5 

2.5 
2.3 
2.9 
3.2 
3.2 

3.6 

3.94 

5.37 

4.28 

3.8 

3.4 
3.2 
3.0 
3.0 
2.8 


2.7 
2.7 
2.7 
2.6 

2.6 


2.5 
2.5 
2.4 
2.4 
2.4 

2.4 

2.4 
2.3 
2.3 
2.3 

2.3 

2.85 

4.23 

3.5 

3.3 

3.0 
2.8 
2.6 
2.6 
2.5 

2.5 
2.5 
2.4 
2.4 
2.4 

2.3 
2.3 
2.6 
2.5 
2.93 


NOTE. — Stage — discharge  relation  Jan.  3  to  Mar. 
not  observed. 


.,  jur.-rlc!  by  i'-'1.  <inK<'  l">iti)it  July  4  r' 


SUSQUEHANNA  BASIN — STATION  NO.  4 


NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  TOWANDA 


Location,— At  four-span  steel  highway  bridge,  Bridge  Street, 
Towanda,  Bradford  County. 

Drainage  Area— -7,770  square  miles. 

Records  Available.— December  1,  1892,  to  September  30,  1920. 

Gape.— Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Hiram  E.  Bull.  Elevation  of  gage  zero  693.4  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements.- -Made  from  downstream  side  of  bridge. 

Channel  and  Control.— Both  banks  are  high  and  not  subject  to 
overflow.  Bed  is  composed  of  gravel  and  rock.  Control  is  at  a  rif- 
fle extending  downstream  from  right  end  of  bridge  to  island  and 
f f om  left  side  of  island  to  left  bank ;  probably  permanent. 
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Extremes  of  Discharge. — 1918-1919 :  Maximum  stage  observed  dur- 
ing the  year,  12.39  feet  at  1  p.  m.  May  23  (discharge,  72,600  second- 
feet)  ;  minimum,  0.87  foot  September  23  (discharge,  1,540  second- 
feet). 

1919-1920:  Maximum  stage  during  the  year,  17.2  feet  observed  at 
6  p.  m.  March  13  (discharge,  124,000  second-feet)  ;  minimum  0.82  foot 
October  0,  (discharge,  1,480  second  feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  probably  permanent  except 
as  affected  by  ice.  Rating  curve  well  defined  between  1,150  and  167, 
000  second  feet.  Gage  read  to  hundredths  twice  daily;  during  high 
stages  more  frequently.  Daily  discharge  ascertained  by  applying 
daily  mean  gage  height  to  rating  table.   Results  good. 


Discharae  Measurements  of   North   Branch   Susquehanna  River  at   Towanda,   during   the  period 
October  1,  1918,  to  September  30,  1920 


So. 


21 


2o 
23 
24 
25 


Date 


1919 
Aug.  26 

1920 
Jan. 7a 
Feb.  9b 
May  13 
Sep.  25 


Made  by 


Ferris  &  Snavely 


H.  -L.  Landis  ... 

do   

do 

0.  W.  Hartwell 


Gage 
height 


Discharge 


Feet 

See. -ft. 

1.21 

2,080 

2.38 

2,630 

2.00 

1,840 

3. 86 

13,800 

1.68 

2,840 

a  Measurement  made  through  complete  ice  cover  250  feet  above  gage, 
b   Measurement  made  through  complete  ice  cover  300  feet  above  gage. 
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Dnitn  Mean  Gage  Height,   in  feet,   of  North   Branch  Susquehanna.  River  at  Towanda,  for  the 
period  October  1,  1918.  to  September  SO.  1910 


)ct. 

Nov. 

Dec. 

•Ian . 

Feb. 

Mar. 

Apr. 

May 

Juno 

fnlv 
.HI  iy 

All)?. 

Sept . 

2. 78 

7 . 60 

2.49 

3.08 

2.40 

2.85 

4.07 

3.42 

2.76 

1.33 

2. Of 

1 . 19 

2.7b 

5.75 

2.42 

4.43 

2.06 

5.42 

3. 79 

3.38 

O  C-il 

1 ,  40 

1  fi7 
1 .  ol 

1  18 

3.10 

4 .  55 

2.28 

5.48 

1 .91 

4.62 

3. 67 

•>  17 
•£  .  if 

1  13 

1  75 

1 . 10 

3.40 

3.95 

2.22 

4.86 

2.30 

4.07 

3.99 

3.31 

4.o\ 

1  f!7 
L  .1)1 

1  59 

l!l2 

3.  CO 

3.80 

2.22 

3.86 

2.23 

3.79 

4.67 

3 .16 

Ct  no 
u.  yy 

1  49 

1.19 

4.60 

P.  75 

2.18 

3.33 

2.09 

4.02 

4.87 

3.26 

•2.07 

1.03 

1.50 

1.26 

5.85 

3.42 

1 .95 

3.13 

1 .94 

4.07 

4.72 

3.41 

O    1  1 

i  fii 
1 .  uo 

1  7<i 

1.18 

4 .  60 

3.20 

2.10 

3.08 

1 .93 

3.65 

4.87 

3.44 

O  Q1 
4.61 

1  Or» 

2  20 

1.14 

3.70 

2.98 

2.28 

3 . 33 

1 .  OS 

4.12 

5 .6*7 

3.50 

2.16 

1  AQ 

O  OA 

1  08 

i.24 

2.82 

2.66 

3.38 

1.58 

7.02 

5.62 

6.31 

2.31 

AO 

1  GO. 

1  .  If 4 

2.  SO 

2.74 

2.68 

3.08 

1.43 

6.22 

6.17 

10.81 

Oil 

2.11 

OP, 

1  «Q 
1 .  Oo 

98 

i  .65 

2 .06 

2.50 

A     -  'v1 

1  ^« 

7.57 

9.36 

1.95 

.99 

1.44 

1.00 

2 .50 

A.  04 

<i  ^o 

J.  79 

1  :;c 

4.37 

7.42 

8.61 

1 .84 

1.06 

1.30 

.96 
.94 

2 . 39 

2.38 

2.81 

A  HQ 

1 .  /  o 

4.05 

6.52 

6.96 

1.74 

1.01 

1.24 

'..28 

2.32 

4.15 

7ti 
o.  to 

2  28 

3.57 

5.42 

5.56 

1.64 

1.01 

1.19 

.93 

2.19 

2.28 

5.0C 

3.33 

3.08 

3.52 

5.12 

4.96 

1 . 57 

1    A  4 
l.U"4 

i.  io 

92 

2.12 

2.20 

4.46 
3.88 

3.33 

4 .  CO 

5. 52 

4.76 

1.68 

1 . 36 

1.14 

!95 

2 .00 

3.20 

*?  AQ 

z .  oo 

5  97 

5.52 

5.36 

1.94 

1.37 

1.57 

.90 

1 .92 

5.85 

3.42 

3.03 

4  .  La 

6  47 

4.87 

4.64 

1.84 

1.61 

1.67 

.90 

1.79 

4.92 

3.12 

O  CO 

1  .yo 

J .  o( 

4.27 

4.  LI 

1.70 

1.53 

x1.70 

.90 

1.7S 

4.25 

2.92 

2.  as 

2.13 

4.67 

4.07 

5.66 

1  7"1 
1 .  11 

1  70 

1  67 

90 

1 .98 

3.80 

3.00 

2.56 

1.98 

4.32 

3.93 

10.11 

2.01 

2.17 

1.93 

.90 

2. 19 

3.45  3.90 

2.53 

1.98 

3.  So 

3.62 

12. IS 

1.70 

3.20 

1.70 

.87 

2.04 

3.28  4.45 

S.OO 

1.9? 

3.72 

3.37 

<  .11 

1.71 

3.28 

1.50 

.92 

1.88 

3.04 

4.25 

3.8S 

1.98 

3.45 

3.39 

7.81 

1.52 

2.67 

1 .33 

1.02 

1.82 

2.85;  4.72 

3.76 

2.03 

3.23 

3.47 

6.11 

1.38 

2.20 

1.22 

1.15 

1.79 

2.68 

4.45 

3.38 

a.  23 

3.17 

3.40 

5.01 

1.3t 

2.07 

1.23 

1.18 

1.84 

2.00  4.02 

3.06 

2.18 

4.52 

3.42 

4.21 

1.76 

3.3C 

1.  IS 

1.0* 

1.92 

2.-56 

3.62 

3.00 

4.97 

3. 49 

3.74 

1.71 

3.47 

1.1C 

1.00 

1.90 

2.50 

3.32 

2.78 

4.32 

3.62 

3.26 

1.51 

2.81 

1.12 

i.oo 

5.60 

3.  OS 

2.66 

4.17 

3.01 

2.30 

1.15 

NOTE.— Stage— discharge  relation  Jan.  12  to  17  affected  by  ice. 


Day 


1919-1920 


X't. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

0.92 

3.82 

4 

15 

3.12 

2. 

02 

2.00 

7.60 

4.30 

1.50 

1 

25 

1.66 

1.78 

.85 

5.01 

3.55 

2.88 

1 

<>S 

2.00 

6.95 

4.21 

1 

II 

1 

25 

1.54 

1.70 

.89 

4 

Mil 

3 

15 

2.6-5 

2.02 

2.00 

6.70 

3.S2 

1.41 

1 

28 

1.76 

1.70 

.87 

3.90 

2 

84 

2.60 

2 

00 

2.60 

6 

32 

3.55 

1 

:is 

1 

19 

1.81 

1.68 

.8? 

4 

45 

2 

42 

2.62 

2.00 

3.15 

5 

75 

3.35 

1 

40 

1 

12 

1.56 

1.50 

.82 

4 

65 

2 

20 

2.55 

O 

00 

6.90 

6 

CO 

3.15 

1 

39 

1 

05 

1.44 

1.48 

>' 

4.02 

0 

4S 

2.36 

2.08 

9.40 

5 

90 

2.96 

44 

1 

00 

1.35 

1.40 

.Sr 

3.5C 

2 

55 

2.40 

2 

05 

9.15 

5 

40 

2.81 

\ 

18 

1 

.00 

1.32 

1.38 

.8." 

3 

18 

2 

02 

2.18 

2 

00 

8.45 

4 

75 

2.76 

41 

1 

00 

1 .4.-> 

1.45 

#gr 

2 

90 

3 

25 

2.12 

2 

00 

8.10 

4 

39 

2.68 

1 

34 

1 

.02 

2.08 

1.50 

1.0? 

2 

75 

4 

f)() 

2.18 

2.05 

8.70 

4 

12 

2.70 

1 

29 

.98 

1.78 

1.50 

1.01 

2.70 

ot 

35 

2.18 

2 

10 

10.80 

3 

85 

4.02 

1 

25 

.98 

2.70 

2.29 

1.01 

3.10 

2 

85 

2.10 

2 

05 

16.25 

4 

ca 

3.90 

1 

19 

.92 

2.95 

3.67 

1.02 

3.55 

3 

2.15 

2.00 

13.95 

5 

is 

3.29 

1 

15 

1 

.02 

3.02 

5.15 

1.11 

3 

30 

4 

10 

2.00 

2 

10 

10.20 

5 

10 

2.95 

1 

16 

1 

.09 

3.05 

4.35 

1 .1! 

3 

02 

3 

3? 

2.12 

2 

10 

9.40 

4 

to 

2.72 

1 

19 

1 

.04 

3.22 

3.65 

1.21 

2 

75 

2 

30 

2.14 

2 

15 

11.95 

4 

«0 

2.54 

1 

1 8 

1 

04 

3.58 

2.88 

1.42 

9 

62 

4 

<;■: 

2.00 

2 

10 

11.25 

4 

80 

2.38 

1 

22 

1 

00 

5.72 

2.68 

1 .62 

ij 

•48 

4 

72 

1.96 

2 

00 

9.55 

4 

251  2.28 

2 

00 

1 

19 

5.18 

2.46 

1.52 

2 

42 

4 

62 

2.10 

2 

12 

8.05 

3 

95 

2.22 

2 

85 

1 

26 

4.10 

2.24 

1.50 

2 

32 

4 

60 

2.00 

2 

20 

6.85 

3 

85 

2.21 

2 

35 

1 

53 

3.08 

2.08 

1.45 

2 

18 

4 

52 

2.10 

2 

15 

6.55 

3 

70 

2.88 

2 

05 

1 

71 

2.65 

1.98 

1.40 

2 

15 

4 

46 

2.10 

2 

10 

7.10 

4 

00 

2.85 

1 

sr. 

2 

30 

2.38 

1.89 

1.42 

2 

18 

4 

30 

2.12 

2 

10 

8.55 

3 

o;i 

2.45 

1 

70 

6 

32 

2.22 

1.78 

1.48 

2 

32 

88 

2.11 

2 

IO 

10.10 

3 

88 

2.25 

1 

58 

8 

27 

2.06 

1.66 

1.50 

2 

82 

3 

65 

2.10 

2 

10 

11.25 

3 

65 

2.14 

1 

50 

4 

25 

1.88 

1.57 

1 .4- 

6 

13 

3 

-  1 

2.10 

2 

10 

12.30 

3 

38 

2.02 

1 

41 

3 

22 

1.78 

1.54 

1.50 

6 

90 

3 

.58 

2.10 

2 

68 

12.30 

3 

42 

1.86 

1 

29 

2 

65 

1.66 

1.65 

2.0".' 

5 

05 

3 

25 

2.10 

00 

10.90 

4 

35 

1 .78 

1 

21 

2 

28 

1.60 

1.91 

2.7C 

1 

22 

3 

25 

2.05 

9.45 

4 

6-5 

1.64 

1 

21 

1 

98 

1.65 

2.35 

O  T, 

3 

12 

2.08 

8.45 

1.58 

1 

78 

1.78 

NOTE.— Stage— discharge  relation  Dec.  18  to  Mar.  11  affected  by  ice, 
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Daily  discharge,  in  second-feet,  of  North  Branch  Susquehanna  River  at  Towanda,  for  the  period 
October  i.  J9is.  to  September  so.  itfio 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

-June 

Au0-. 

Sept. 

Itrlo-iyiSJ 

1 

7,600 

36,100 

6,150 

9,120 

5,720 

7,600 

14,400 

10,700 

7,600 

2 ,400 

4,550 

2,110 

_ 

7.600 

24,500 

5,720 

16,100 

4,550 

£2.000 

12,81X1 

10,700 

6,600 

2,200 

3,860 

2,110 

8 

9.120 

17,300 

5,310 

22,600 

3,860 

17,300 

12,306 

11,200 

6,150 

2,020 

3,540 

1,930 

"k 

10,700 

13,900 

4,920 

191,000 

5,310 

14,400 

13,900 

10,200 

5,310 

1,840 

2,960 

1.930 

5 

8,600 

12,80'!-'' 

4,920 

13,300 

4,920 

12,800 

17,800 

9,640 

4,920 

1,760 

a,  720 

2,110 

a 

16,700 

12,800 

4,920 

10,200 

4,550 

13,900 

19,000 

10,200 

4,550 

1,840 

2,960 

2,200 



25.800 

10,700 

4,200 

9.120 

3,860 

14,400 

17,80.) 

10,700 

4,5-50 

1,840 

3,. 540 

2,110 

8 

17,300 

9,040 

4,550 

9,120 

3,860 

11,700 

19,000 

10,700 

5,310 

1,840 

4,920 

1 ,930 

9 

12.300 

8,600 

5,310 

10,200 

3,240 

14.400 

23,91X1 

11,200 

4,920 

1,840 

4, '200 

1,930 

10 

9,640 

7,600 

7,100 

10,700 

2,960 

32,200 

28,300 

27,600 

5,310 

1,760 

3,860 

1,760 

11 



8,100 

7,  ion 

7,100 

9.120 

2,010 

•27,000 

27,000 

59,600 

4,550 

1,680 

2, 96  J 

1 ,760 

12 



6.000 

7,100 

6,150 

7,600 

2,960 

20,SO0 

36,100 

49,000 

4,200 

1,760 

2,610 

1,760 

13 

6.150 

6,150 

6,150 

7,600 

2, 96(» 

16,100 

34,800 

4-3,100 

3,540 

1,8!0 

2,300 

1,680 

14 

5.720 

5,72* 

7,600 

9,120 

3,240 

13,900 

23,900 

32,200 

3,240 

1,760 

2,20d 

1,680 

15 

5,310 

5,310 

15,000 

S,60O 

5,310 

11,700 

22,000 

23,300 

2,960 

1 ,700 

2,110 

1,680 

16 



4,020 

5.3K 

19.600 

7,100 

o.r?o 

li  .200 

?0.?00 

10,600 

2,960 

1,840 

2,020 

1,610 

17 



4,550 

4,920 

16.700 

7,600 

8,100 

19,000 

22,000 

18,400 

3,240 

2,400 

2,020 

1,680 

IS 



4.200 

9,040 

13,300 

9.120 

6,600 

25,800 

22,600 

22,000 

3,830 

2,400 

2,960 

1,610 

19 

3,860 

24,500 

10,700 

8,600 

4,920 

28,900 

19,01)0 

17,300 

3,540 

2,960 

3,240 

1 ,610 

20 

3,540 

19,000 

9,120 

7,600 

4,200 

2?, 000 

15,600 

14,400 

3,240 

2;,  720 

3,240 

1,610 

21 

O  CAT 

6 » 0>1  v 

15,000 

o  -i  r\r 
o,  KH.f 

( ,100 

4 ,  DOO 

1  /  ,  800 

14,400 

.23 , 904 1 

3,240 

3.540 

3,240 

1,610 

22 

4,200 

12,800 

8,600 

6,600 

4,200 

15,600 

13,300 

54,300 

4,200 

4,920 

3,860 

1,610 

23 

4 , 920 

] 0,760 

13,300 

6,150 

4,200 

13,900 

11,700 

70,000 

3,240 

9,640 

3,240 

1,540 

24 

4.200 

10.200 

16.100 

8,600 

4 , :  00 

12.300 

1D,70C 

49.000 

3,240 

10,200 

2,720 

1,610 

25 

3.860 

8,600 

15.000 

13,306 

4,200 

10.700 

10,700 

37.500 

2.720 

7.160 

2,40° 

1,7(0 

20 

3.540 

7,600 

17,800 

12,800 

4,200 

9,640 

11,200 

26,400 

2,500 

4,920 

2, 111! 

2,020 

27 
23 

'3,. 540 

7,100 

16,100 

10,700 

4.920 

9,640 

11,200 

19,600 

2.400 

4,550 

2,300 

2,110 

3,540 

6,600 

13,000 

9,120 

4,920 

16,700 

10,700 

15,000 

3,540 

10,200 

2,020 

1,840 

2& 

3.860 

6.600 

11.700 

8,600 

19.600 

11,200 

12,300 

3,240 

11,200 

1,930 

1,760 

30 

3,860 

6,150 

10.200 

7,600 

15,000 

11,700 

10.200 

2,720 

7.600 

1,930 

1,700 

si 

23,300 

9,120 

7,100 

15,000 

8,600 

5,310 

2,020 

NOTE.— Discharge  Jan.  12  to  17  estimated,  because  of  ice,  from  graph  of  combined  discharge 
at  Conklin.  Chenango  Forks  and  Chemung  stations. 


Oct. 


Nov.  |  Dec. 


1,610 
1,610 
1.610 
1,540 
1.540 
1,480 
1,540 
1.540 
1,540 
1.6S0 

1.84P 
1,760 
1,760 
1,760! 
1,930 
1,930, 

2,noi 

2.5001 

2.960 

2.7"0 

2,720 

2.610 

2.50O 

2. 50( 

2,72f 

2.72C 

2.6K 

2  72r 

4^20r 

7,100 

7,600 


12,800 
19, 609 
19,000 
13,31.0 
16,100 

17,300 
13,901) 
11. "00 
9,640 
8,100 

7,600 
7,100 
9,120 
11.700 
10,200 

8,600 
7,600 
6,600 
6,1.50 
5,720 
5,310 
4.9"0 
4,920 
i.^C 
5,310 
7.60r 
26, 400 
31,500 
19.000 
15,000 


15,000 
11,700 
9,640 
7,600 
5,720 
4,920 
6,150 
6.600 
6,600 
9,640 
13.906 
10,7'00 
7,600 
12.300 
14,400 
10,700 
5,310 
4,200 
3,600 
3.200 

3,200 
S',200 
3,600 
3 . 600 
3,600 

3.000 

3,600 
3,600 
3,600 
4,200 
4,200 


Jan. 


4.200 
3,600 
3.000 
3,000 
2.,  800 
2,800 
2,600 
2.60( 
2.400 
2,200 
2,200 
2,260 
2,200 
2.206 
2,000 

2,  WO 
2,000 
2',  000 
2,000 
2,00f 
2,00( 
2.000 
2,000 

2^000 
2.600 
2.000 
2,000 
2.000 
2,000 
2,000 


Feb. 


2,000 
2,  COO 
2,000 
I  ,n:o 
1,S 
1,800 
1,800 
1  .UV 
1,800 
1,800 
1  .800 
1,800 
1,800 
1  .800 
1,800 

1,800 
1 .800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1 .  sir 
1,800 
1  .W 
1.800 
1,800 
1,800 


Mar. 


1,800 
1,800 
1,800 
1,850 
6,000 

24,000 
46,000 
38.001 
30,000 
28,000 

w.noi 

59,600 
111,000. 
W.00I 
55,000 

49,000 
69,200 
62,800 
50,500 
38.900 
30,800 
•'9.600 
32,800 
.1.3 . 1 00 
53,500 
6''.  800 
71,700 
71,70*0 
OO.-W 
49,000 

41,700 


Apr. 


36,100 
32,200 
30,26*3 
27,600 
24,500 
25,800 
25,100 
2",  01  0 
18,400 
16,100 

14.J0O 

12,800 
13,900 

one 

20,200 
17,301' 

is.oor 

18,400 
15,000 
13,900 
12,800 
12.300 
13,900 
13.S0O 
13,300 

1 1  .  *70P 

10,700 
10,700 
16.100 
17,300 


May 


15,600 
15,000 
12,800 
11,700 
10,700 
9,640 
8,600 
7,000 
7,600 
7,100 
7,100 

)■■;,'.**> 

13,300 
10.20O 
8,600 

7,100 
6,150 
5,720 
5,310 
4,920 
4,920 
8.100 
7,600 
5.7°0 
4,920 
1.550 
4,200 
3,860 
S.R/iO 
2,960 
2,960 


June 


2,720 
2,610 
2,500 
2,500 
2,500 
2,500 
2,610 
2,720 
2,500 
2,400 
2.300 
2,200 
2,110 
2.020 
2,020 
2.110 
,110 
,110 
,200 
,600 
,720 
,200 
,540 
3.2-'0 
2,960 

2.720 
2,500 
2,300 

2. no 

2,110 


July 


2,200 
2,200 
2,200 
2,110 
1 ,930 
1,840 
1,760 
1,760 
1,760 
1,760 
1,760 
1,760 
1,610 
1,760 
1,930 
1,840 
1,840 
1,760 
2,110 
2,200 
2,720 
3,240 
5,310 
27.600 
41,000 
15.300 
9,640 
6,800 
5,310 
4,200 
3,540 


Aug. 


3,210 
2,720 
3,540 
3,540 
2,960 
2,610 
2,400 
2,300 
2,7-:0 
4,550 

3.540 
7,1(0 
8,400 
S.600' 
8,000 

9,640 
11 ,700 
23.900 
20.80"' 
14,400 
9,12'' 
6,800 
5,720 
4,920 
4,550 
3,860 
3,540 
3.240 
2.960 
3,100 
3,540  . 


NOTE.— Discharge  Dec.  18  to  Mar.  11  estimated,  because,  of  ice,  from  discharge  measurements, 
weather  records  and  study  of  gage  height  graph, 
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Monthly  Discharge  of  North  Branch  Susquehanna  River  at  Towania,  for  the  period  October  1, 

1018,    to   September   30,  1920 
(Drainage  area,  7,770  square  miles) 


Month 


October 
November 
December 
January  _ 
February 
March,  .._ 

April   

May   

J  une   

July   

August  -_ 
September 


1918-1019 


The  year 


October 
November, 
December  _ 
January  . 
February 
March  ___ 

April   

May   

June   

July   

August 
September 


1919-1920 


The  year 


Discharge  in  Second-feet 


Maximum 


Minimum 


25,800 
30,100 
19,6"0O 
22,600 

9,120 
32,200 
30,100 
70,000 

7,600 
3.1,200 

4,920 

2,200 


70,000 


7,6(10 
31,500 
15,000 
4,200 
2,000 
11,000 
30,100 
15,600 
7,600 
4,100 
23,900 
20,500 


111,000 


3,540 
4,920 
4.200 
6,150 
2,610 
7,600 
10,700 
8,(300 
2,400 
1,680 
1,930 
1,540 


Mean 


1,540 


1,480 
4,920 
3,200 
2,000 
1,800 
1,800 
10,700 
2,9*50 
2,020 
1,610 
2,300 
2,500 


1,480 


7,760 
11,300 
9, SO 
9,970 
4,580 
16,600 
18,000 
24,100 
4,050 
3,860 
2,920 
1,810 


Run-off 


Second-feet 
per  square 
mile 


9,620 


2,480 
11,600 
6,760 
2,320 
1,820 
43,460 
18,600 
7,810 
2,860 
5,250 
6,420 
5,380 


9,590 


0.999 

1.45 

1.26 

1.28 

0.589 

2.14 

2.32 

3.10 

0.521 

0.497 

0.376 

0.233 


Depth  in 
inches 


1.24 


0.319 
1.49 
.870 
.299 
.234 
5.50 
2.39 
1.01 
.368 
.676 
.826 
.692 


1.23 


SUSQUEHANNA  BASIN— STATION  NO.  5 


TOWANDA  CREEK  NEAR  MONROETON 


Location.— At  single-span  steel  highway  bridge  about  one  and  a 
half  miles  southwest  of  Monroeton,  Bradford  County. 
Drainage  Area. — 218  square  miles. 

Records  Available. — January  30,  1914,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  Leon  D.  Pepper. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— Neither  bank  is  subject  to  overflow.  Bed 
is  composed  of  coarse  gravel.  Control  consists  of  the  foundation 
timbers  of  an  old  wooden  dam  and  a  gravel  bar  which  probably  shifts. 
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Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  8.40  feet  at  S  a.  m.  July  22:  minimum,  2.02  feet 
at  5  p.  m.  July  5. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  7.8  feet  at  7  p.  m.  March  12;  minimum,  1.86  feet  at  5 
p.  m.  July  22. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Discharge  Measurements  of  Towanda  Creek  near  Monrocton,  during  the  period  October  1,  191S 

to  September  30,  1920 


No. 

Date 

Made  by— 

Gage 
neight 

Discharge 

16 

1919 
Ju]y  19a 

Peterson   &   Landis,   _  . 

Feet 
2.16 

2.70 
2.58 
2.93 
2.84 
2.77 
1.99 
2.00 

See. -it. 
45 

62.0 
56.0 

309 

263 

251 
19.1 
21.7 

17 

1920 
Jan.  7b 

H.  L.  Landis,   

18 

Feb.  9c 

do   . 

19 

Apr.  6 

R.  A.  Boebringer,  _  .  _ 

20 

7 

do   

21 

May  13 

H.  L.  Landis, 

22 

Sep.24d 

0.  W.  Hartwell,   

23 

25e  | 

do 

Measurement  made  through  complete  ice  cover. 
Measurement  made  through  complete  ice  cover  750  feet  above  gage 
Measurement  made  by  wading  500  feet  below  gage 
Measurement  made  by  wading  $50  feet  below  gage 


Daily  Mean  Gage  Height,  in  feet,  of  Towanda  Creek  near  Monroeton,  for  the  period  October  1 

1918,    to   September   30,  1920 


Day 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

22 
23 
24 
25 

26 
27 
28 

29  . 

30  . 

31 


1918-1919 


Oct. 


2.51 
2.47 
3.22 
2.84 
2.68 

4.18 
3.36 
3.07 
2 

2.78 

2.70 
2.62 
2.59 
2.55 
2.50 

2.47 
2.44 

2.51 
2.40 
2.38 

2.38 
£.38 


4.601. 


Nov. 


3.55 
3.20 
3.02 
2.92 
2.92 

2.78 
2.66 
2.66 
2.65 
2.62 

2.56 
2.50 
2.50 
2.48 
2.44 

2.40 
2.40 
3.54 
3.32 
3.08 

2.94 


Dec. 


2.60 
2.55 
2.55 
2.53 
2.52 


2.50 
2.55 
2.40 
2.41 
2.40 

2.39 
2.46 
2.40 
2.46 
2.45 

2 
2.46 
2.48 
2.60 
2.69 

2.70 
2.61 
2.57 
2.55 
2.55 

2.50 
2.50 
3.20 
2. 
3.02 

2.90 
2.79 
2.75 
2.69 
2.70 

2.62: 


Jan. 


2.62 
3.38 
3. 02 
2.98 
2.82 

2.82 
2.80 
2.81 


Feb. 


2.71 

2.62 
2.60 
2.63 
2.64 
2.60 

2.58 
2.55 
2.56 
2.82 
2.81 

2.72 
2. OR 
2.65 
2.60 
2.64 

a.  54 


2.52 
2.75 
2.48 
2.53 


2.54 
2.53 
2.45 
2.46 
2.32 

2.28 
2.28 
2.28 
2.50 
2.96 

2.79 
2.62 
2.65 
2.59 
2.57 

2.52 
2.49 
2.r.s 
2.55 
2.55 


.85 


2.65 


Mar. 


4  25 
3.55 
3.15 
3.02 
3.02 

3.29 
2.96 
2.92 
4.58 
3.98 

3.48 
3.20 
3.08 
2.92 
2.84 

2.92 
3.32 
3.38 
3.22 
3.02 

2.96 
2.88 
2.79 
2.72 
2.70 

2.66 
2.66 
3.76 
3.35 
3.28 


Apr. 


3.02 
2.90 
2.93 
3.00 
2.98 

2.S9 
2.85 
2.96 
3.22 
3.04 


3.09 
3.02 
2.99 
2.92 
2.84 

2.86 
2.78 
2.60 
2.64 
2.65 

2.62 
2.59 
2.59 
2.60 
2.55 


May 


2.54 
2.59 
2.51 
2.48 
2.46 

2.44 
2.48 
2.52 
2.64 
4.82 

4.40 
4.48 
3.78 
3.40 
3.28 


2.99 

4.02 
4. 
4.78 
3.96 
3.62 

3.25 
3.08 
2.92 
2.78 
2. 


June 


July     &ug.  Sept 


2.52 
2.48 
2.43 
2. 42 
2.38 

2.38 
2.54 
2.39 
2.32 
2.30 

2.24 
2.22 
2.18 
2.15 
2.14 

2.16 
2.30 
2.22 
2.14 
2.18 

2.56 
2.29 
2.16 
2.08 
2.05 

2.14 
2.56 
2.60 
2.35 

2  99, 


2'.02  ___ 


2.23 
2.15 
2.11 
2.05 
2.03 

2.18 
2.33 
2.21 
2.12 
2.19 

2.56 
2.35 
2.25 
2.19 
2.18 

2.37 
2.39 
2.27 
2.20 
2.92 

4 

7.29 
4.37 
3.46 
3.14 

2.92 
3.70 
3. 
2.86 
2.64 

2.64 


3.08 
2.75 
2.00 
2.5i 
2.55 


3.02 
2.82 
2.70 
2.62 
2.52 

2.47 
2.42 
2.39 
2.30 
2.34 

2.56 
2.46 
3.33 
2.80 
2.68 

2.56 
2.54 
2.49 
2.44 
2.40 

2.38 
2.34 
2.40 
2.36 
2.40 

2.49  . 


2.39 

2.32 
2.29 
2.29 
2.26 


20 
42 
34 
2.29 
2.24 

2.20 
2.19 
2.17 
2.17 
2.14 


2.16 
2.14 
2.12 
2.11 
2.08 


NOTE— Ice  effects  were  probably  negligible  during  the  year. 

9m 
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Daily  Mean  Gage  Bright,  in  feet,  of  Towanda  Creek  near  Monroeton,  for  the  period  October  1, 


191$,    to  September  30,  1920 


Day 


1919-1920 


1   

2   

3   

4   

5   

6   

7   

8   ■ 

9   

10   

11   

12   

13   

14   

15   

16   

17   

18   

19   

20   

21   

22   

23   

24   

25 

26  

27   

28   

29   

30  . — 

31  — - 


Oct. 


Nov. 


2.09 
2.10 
2.09 
2.13 
2.10 

2.11 
2.11 
2.12 
2.10 
2.14 

2.21 
2.34 
2.34 
2.28 
2.28 

2.39 
2.94 
2.74 

2 .  r>r> 

2.47 

2.43 
2.42 
2.42 
2.40 
2.38 

2.37 
2.44 
2.57 

2.5!, 
i-,.55 

2.57 


Dec. 


2.79 
3.97 
3.37 
3.22 
3.77 

3.36 
3.12 
2.99 
2 

2.79 

2.82 
2.87 
3.29 
3.05 
2.91 


Jan. 


3.12 
3.00 
2 
2.87 
2.76 

2.68 
2.68 
2.71 
2.79 
3.06 

2.75 
2.74 
2.74 
3.24 
2.86 


Feb. 


2.57 
2.51 
2.58 
2.60 
2.63 

2.64 
2.68 
2.68 
2.72 
2.76 

2.70 
2.76 
2.71 
2.74 
2.C9 


2.83 

2.96 

2.74 

2  70 

2.88] 

2.75 

2.74 

2.85 

'2.75 

2.67 

2.96 

2.74 

2.6o 

3.14 

2.71 

2.58 

3.  OS 

2.74 

2.57 

2.87 

2.74 

2.57 

2.76 

2.75 

2.55 

2.76 

2.80 

2.51 

2.70 

2.86 

3.07 

2.66 

2.84 

4.83 

2.70 

2.85 

3.81 

2.65 

2.86 

3.48 

2.54 

2.92 

3.35 

2.66 

2.83 

2.67 

2.88 

Mar. 


2.91 

2.88 
2.85 
2.84 
2.88 

2.88 
2.8» 
2.88 
2.86 
2.59 

2.50 
2.58 
2.53 
2.52 
2 

2.80 
2.79 
2.72 
2.74 
2.72 


2.72 

2.70 
2.71 
2.72 
2.71 


2.70 
2.65 
2.65 

2.641 
4.861 

4.71 

3.96 
3.55 
3.47 
3.46 

4.30i 
6.54| 
5.741 
4.56! 
3.82 

4.25 
4.70 
3.90i 
3.66 
3.38 

3.30 
3.35 
3.57 
3.90 
3 

4.07 
4.50 
3.74 
3.52 
3.30 

3.14 


1 

\pr. 

May 

Jae 

2.99 

2.79 

2.12 

2.09 

2.71 

2.10 

2.97 

2.65 

2  10 

2.95 

2.61 

2.08 

2.92 

2.57 

2.40 

2.90 

2.51 

2.51 

2.81 

2.48 

2.37 

2.76 

2.47 

2  26 

2.71 

2.50 

2.19 

2.66 

2.49 

2.16 

2.63 

2.53 

2.10 

2.61 

2.S7 

2.10 

2.97 

2.73 

2.10 

2  89 

2.70 

2.18 

2,77 

2  6^ 

2.15 

2.79 

2.5* 

2.10 

3.26 

2.53 

2.28 

3.08 

2 .5C 

9  I  |C 

Z  ■  Jt, 

2.46 

2.65 

2  87 

2.48 

2.42 

2.95 

2.49 

2.36 

2.9E 

2.46 

2.29 

2.8< 

2.26 

2.21 

2.7! 

)  2.3C 

£>  .  10 

2.6! 

)  2.3S 

2.08 

2.K 

!  2.3( 

2.05 

2.7' 

)  2.2! 

,  2.03 

2.7 

i  2.2 

2.00 

2.6 

I  2.1' 

2.00 

2.1 

July  Aug. 


1. 
1.96 
2.12 
2.09 
2.06 

1 

1.94 
1.94 
1.90 
1.90 

1. 

2.15 
2.02 
1.95 
2.05 

j.98 
1.92 
1.96 
2.01 
1.99 

1 

1.8B 
2.15 
5.80 
3.60 

2.75 
2.56 
2.42 
2 
2.34 

2.22 


Sept. 


2.18 
2.16 
2.12 
2.08 
2.04; 

2.00 
2.04 
2.17 
2.04 
2.62 

2.48 
2.32 
2.20 
2.20 
2.27 

2.41 
2.36 
2.66 
2.68 
2.48 

2.36 
2.32 
2.32 
2.23 
2.18 

2.14 
2.10 
2.08 
2.29 
2.30 

2.19 


2.12 
2.10 
2.02 
2.00 
1.97 

2.09 
2.25 
2.22 
2.11 
2.30 

2.45 
3.16 
2.79 
2.55 
2.42 

2.32 
2.29 
2.22 
2.17 
2.11 

2.10 
.'-;.09 
2.05 
2.00 
2.01 

2.02 
2.04 
2.07 
2.12 
2.80 


NOTE-Stage-discharge  relation  Dec.  16  to  Mar.  5  affected  by  ice. 


SUSQUEHANNA  BASIN — STATION  NO.  6 


MEHOOPANY  CREEK  NEAR  MEHOOPANY 


LooaUon.-At  two-span  steel  highway  bridge,  second  above  mouth 
of  creek,  about  three-quarters  of  a  mile  southwest  of  Mehoopany, 
Wyoming  County. 

Drainage  Area.— 129  square  miles.  _ 

Records  AvailaUe.-J^uarj  29,  1914,  to  December  31,  1919.  wheD 

the  station  was  discontinued.  ,  p. 

^e -Standard  chain  attached  to  downstream  side  of  bridge, 
read  to  hundredths  twice  daily  by  E.  Veargason. 

Discharge  Measure  merits. -Made  from  downstream  side  of  bridge 

or  by  wading.  .         ,  ,  . 

Channel  and  Control.-The  right  bank  is  high  and  steep;  left  is 
low  but  not  subject  to  overflow.  Bed  is  composed  of  coarse  gravel. 
Control  is  at  a  riffle,  where  the  bed  is  composed  of  gravel  and 
boulders,  about  100  feet  below  gage.  The  normal  flow  is  m  the  right 
channel.  The  control  below  the  left  span  is  entirely  covered  with 
bushes  and  trees. 
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Extremes  of  Stage. — 1918-1919:  Maximum  gage  height  observed 
during  the  year,  4.45  feet  at  7  a.  m.  March  1 ;  minimum,  0.50  foot  at 
6.15  a.  m.  September  9, 

1919-1920 :  Maximum  gage  height  during  the  period  October  1  to 
December  31,  estimated  from  hydrograph,  4.2  feet  at  5  a.  m.  Novem- 
ber 27;  minimum,  0.57  foot  at  8  a.  m.  October  1. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 


Discharge   Measurements   of   Mehoopany   Creek  near  Mehoopany,   during   the  period   October  1 

1918,    to   September   30,  1920 


No. 

Date 

Made  by 

Gage 
height 

Discharge 

19 
20 

1919 
July  20a 
Oct.  lib 

Peterson  &  Landis,   

Feet 
1.02 
.80 

Sec. -ft. 
50 
37 

a   Measurement  made  by  wading  20  feet  below  gage. 

b  Measurement  made  by  wading  2,500  feet  above  gage. 


Daily  Mean  Gage  Height,  in  feet,  of  Mehoopany  Creek  near  Mehoopany    for  the  veriod 
October  1,  1918,  to  September  30,  1920 


Day 


Oct.     Nov.  Dec. 


Jan. 


1918-1919 

1  .   

1.29 

2.10 

1.18 

2   

1.32 

1.68 

1.11 

3  

1.56 

1.62 

1.12 

4   

1.48 

1.66 

1.10 

5   

1.40 

1.62 

1.12 

e   

2.08 

1.58 

1.13 

7   

1.95 

1.52 

1.10 

8   

1.78 

1.42 

1.14 

0    . 

1.58 

1.32 

1.13 

10   

1.49 

1.22 

1.16 

11   

1.48 

1.20 

1.18 

12   

1.42 

1.16 

1.20 

IS  _   

1.38 

1.14 

1.18 

14  

1.28 

1.12 

1.22 

15   

1.22 

1.09 

1.21 

16   

1.17 

1.02 

1.18 

17   

1.14 

1.16 

1.17 

18  .   

1.12 

2.42 

1.20 

19   

1.10 

2.15 

1.24 

20   

1.09 

1.90 

1.26 

21   

1.08 

1.65 

1.32 

22   

1.05 

1.50 

1.62 

23   

1.03 

1.44 

2.40 

24  _    ...  . 

1.05 

1.38 

2.52 

25   

1.04 

1.34 

2.45 

26  .   

1.02 

1.30 

1.88 

27   

1.02 

1.28 

1.68 

28   

1.08 

1.24 

1.62 

29  

1.20 

1.28 

1.52 

30   

1.35 

1.24 

1.44 

31   

2.55 

1.40 

1.39 
1.72 
2.02 
1.88 
1.72 

1.69 
1.67 
1.65 
1.56 
1.48 

1.40 
1.28 

1.30 
1.45 
1.36 

1.38 
1.30 
1.28 
1.30 
1.26 

1.22 
1.36 
1.52 
2.00 
1.68 

1.62 
1.58 
1.45 
1.42 
1.40 

1.37 


Feb. 


1.35 
1.31 
1.32 
1.30 
1.25 

1.22 
1.20 
1.10 
1.05 
1.09 

1.15 
1.16 

1.18 
1.35 
1. 

1. 

1.52 
1.55 
1.60 
1.51 

1.49 
1.40 
1.45 
1.32 
1.28 

1.68 
1.62 
1.52 


Mar.  .  Apr. 


3.95 
2.70 
2.32 
2.05 
1 

1.78 
1.78 
1.72 

3.45 
3.10 

2.75 
2.25 
1.78 
1.68 
1.55 

1.70 
2.12 
2.32 
2.18 
1.90 

1.80 
1.76 
1.69 
1.62 
1.58 

1.55 
1.58 
2.5f 
2.25 
2.0C 


1. 
1. 

1.78 
1.90 
2.00 

1.86 
1.68 
1.93 
2.20 
1, 

1.96 
2.78 

2.38 
2.19 
2.06 

2.00 
2. 
2.30 
2.22 
1. 

1. 
1.70 

1.67 
1.63 
1.56 

1.58 
1.54 
1.50 
1.51 
1.47 


May 


1.94!  


1.39 
1.56 
1.40 
1.37 
1.33 

1.29 

1.27 
1.24 
1.52 
3.23 

2.98 
2.58 
2.36 
2.20 
1.96 

1.92| 
1.96 
1. 
1.76 
1.63 

2.53 
2.50 
2.40 
2.20 
1. 

1.80 
1.63 
1.62 
1.53 
1.46 

1.28 


June 


1.30 
1.20 
1.14 
1.17 
1.10 

1.16 
1.16 
1.09 

1.02 
.98 

.94 
.86 
.80 
.90 
.80 

1.06 
.98 
.90 
.83 
.84 

.83 
.78 
.72 
.71 
.70 

1.03 
1.43 
1.38 
1.10 
.90 


July 


0.76 
.70 
.58 
.64 
.56 

.79 
.94 
.80 

.65 
.69 

.82 
.74 
.74 
.69 

.73 


.77 
.72 
.69 
1.04 

2.05 
1.90 
1.55 
1.15 
1.00 

.82 
1.72 
1.25 
1.06 

.90 


Aug. 


NOTE. — Ice  effects  were  probably  negligible  during  the  year. 
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Daily  Mea 


Day 


1919-1920 


1  _. 

2  - 

3  - 
i  - 

5  - 

6  - 

7  - 

8  - 

9  - 

10  - 

11  . 

12  . 

13  . 

14  . 

15  . 

16  . 

17  . 

18  . 

19  . 

20  . 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Aug.  Sept. 


Oct. 


Nov.  ;  Dec. 


0.58 
.62 
.64 
.69 
.75 

.59 
.59 
.62 
.14 
.71 

.82 
1.12 
1.05 

.92 

.99 

1.50 
1.52 
1.29 
1.18 
1.05 

1.04 
.92 
.89 
1.06 
1.05 

.99 
1.08 
1.12 
1.14 
1.08 

1.26 


1.45 
1.781 
1.78 
1.62 
2.65 

2.28 
1.78 
1. 
1.52 
1.46 

1.39 
1.39 
1.98 
1.82 
1.58 

1.45 
1.36 
1.32 
1.26 
1.22 

1.20 
1.14 
1.19 
1.12 
1.12 

1.65 
3. 

2.62 
2.20 
2.10 


1.85 
1.79 
1.74 
1.68 
1.58 


Jan.  Feb. 


Mar.  Apr. 


May 


June 


1.72 
1.58 
1.48 
2.20 
1. 

1.75 
1.55 
1.42 
1.50 
1.62 

1.70 
1.54 
1.39 
1.35 
1.30 

1.32 
1.36 
1.26 
1.28 
1.50 

1.58 


July 


NOTE. — Stage-  discharge  relation  Dec.  26-31  affected  by  ice. 
Station  was  discontinued  on  Dec.  31,  1919. 


SUSQUEHANNA  BASIN — STATION  NO.  7 


TUNKHANNOCK  CREEK  AT  DIXON 


Location— At  single-span  steel  highway  bridge,  about  two  miles 
east  of  Tunkhannoek,  at  Dixon,  Wyoming  County. 
Drainage  Area.— 393  square  miles. 

Records  Available. -  J  am^vy  28,  1914,  to  September  30,  1920. 
Ga^e.— Standard  chain  attached  to  the  upstream  side  of  bridge; 
read  by  N.  L.  Kneller. 

Discharge  Measurements.- Made  from  downstream  side  of  bridge 

or  by  wading. 

Channel  and  Control.— The  right  bank  is  high,  steep,  and  does  not 
overflow  ;  the  left  is  low  but  not  subject  to  overflow.  Bed  is  composed 
of  coarse  gravel.  Control  is  at  a  riffle,  where  the  bed  is  composed  of 
boulders,  about  300  feet  below  gage;  permanent. 
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Extremes  of  Discharge. — 1918-1919:  Maximum  stage  observed  dur- 
ing the  year,  5.32  feet  at  8  a.  m.  April  12  (discharge,  3,170  second- 
feet)  ;  minimum,  1.18  feet  several  days  in  July  (discharge,  30  second- 
feet). 

1919-1920:  Maximum  stage  during  the  year,  estimated  from  hy- 
drograph,  10.0  feet  at  midnight  March  12-13  (discharge,  about  10,500 
second-feet)  ;  minimum,  1.28  feet  at  5  p.  in.  October  1  and  on  October 
5  (discharge,  42  second-feet). 

jce. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent,  except  as  affected 
by  ice.  Rating  curve  well  defined  between  100  and  4,000  second-feet. 
Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascertained 
by  applying  daily  mean  gage  height  to  rating  table.  Results  good. 


Discharge  Measurements  vf  Tunkhannock  Creek  at   Dixon,  during  the  period   October  1,  1918, 

to  September  30,  19-20 


No. 

Date 

1919 

IS 

Aug.  27 

19 

Oct.  10a 

1920 

20 

Jan. 8b 

21 

Feb.  10c 

22 

Apr.  6 

23 

May  14 

24 

Sept.  24 

Made  by — 


Ferris  &  Snavely, 
H.  L.  Laodis,  __. 


do   

do   

R.  A.  BochriLger, 
do 

O.   W.  Hartwell, 


Gage 
height 


Discharge 


Feet 

Sec. -ft. 

1.66 

128 

1.60 

103 

1.91 

174 

2.26 

135 

3.50 

1,320 

2.41 

438 

1.92 

239 

a   Measurement  made  by  wading  300  feet  above  gage, 
b   Measurement  made  through  partial  ice  cover, 
c   Measurement  made  through  complete  ice  cover. 
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Dailv  Mean  Gaae  Heiaht,  in  feet,  of  Tunkhaniiock  Creek  at  Dixon,  for  the  period  October  1. 
"  .  ISIS,  to  September  SO,  1920  


Day 


1918-1919 


7 

S 
9 
10 

11 
12 
13 
14 
15 

10 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 


O.t. 


1919-1920 


1  . 

2  . 

3  . 

4  . 

5  . 

6  . 

7  . 

8  . 

9  . 

10  . 

11  . 
12 
13 
14 
15 

16 
17 
18 

19 
20 

21 
221 
23 
24 
25 

26 
27 
28 
29 
30 

SI 


Nov. 


2.18 
2.06 
2.58 
2.46 
2.18 

3.78 
4.18 

3.25 
2.94 
2.68 

2.45 
2.36 
2.46 
2.28 
2.18 

2.05 
2.00 
1.89 
1.74 
1.78 

2.05 
1.95 
1. 
1.72 
1.62 

1. 

2.051 
1.88] 
1.84 
2.00 

3.58 


1.30 
1.32 
1.35 
1.30 
1.28 

1.35 
1.70 
1.50 
1.42 
1.50 

1.70 
1.72 
1.75 
1.69 
1.85 

1.90 
2.80 
2.38 
2.10 
1. 

1.80 
1.94 
1.82 
1.70 
1.78 

1.72 
1.82 
1.92 
1. 

1.79 
2.02 


Dec.  Jan. 


3.10 

2.75 
2.55 
2.49 
2.71 

2.45 
2.32 
2.26 
2.18 
2.10 

2.02 
1.92 
1.88 
1.84 
1.84 

1.84 
1.84 
3.40 
3.38 
2.90 

2.64 
2.48 
2.32 
2.22 
2.20 

2.05 
1.99 
1.95 
2.05 
2.05 


2.38 
3.72 
2.98 
2.68 
4.52 

3.42 

2.95 
2.68 
2.55 
2.42 

2.38 
2.62 
2.95 
2.62 
2.50 

2.38 
2.32 
2 
2.18 
2.12 

2.05 
2.12 
2.10 
2.08 
2.04 

3.36 
6.96 
4.40 
3.70 
3.50 


1.85 
1.75 
1.79 
1.80 
1.80 

1.74 
1.62 
1.76 
1.90 

1.78 

1.74 
1.92 
2.02 
2.26 
2.54 

2.37 
2.18 
2.11 
1.99 
1.91 

1.92 
1 

3.95 
3.50 
3.40 

2.95 
2.64 
2.52 
2.35 
2.22 

2.10 


3.00 
2.79 
2.52' 
2.18 
2.18 

2.19 

2.24 
2.42 
2.88 
3.55 

2.55 
2.52 
2.72 
4 
3.52 

2.98 
2.85 
2.38 
4.38 
4.30 

3.90 
3.12 
2.55 
2.55 

2.30 

2.18 
2.18 
2 
1.90 
1.95 

1.98 


Feb.  ,  Mar. 


Apr. 


2.55 
4.00 
3.25 
3.05 
2.69 

2.72 
2. 
2.78 
2.70 
2.40 

2.36 
2.08 
1: 
2.12 
2.20 

2.16 
2.08 
2.28 
2.32 
2.22 

2.21 
2.20 
2.24 
3.85 
2.64 

2.56 
2.48 
2.35 
2.29 
2.20 

2.12 


1.94 
1.89 
1.62 
1.95 
1.92 

2.00 
1.82! 
1.85 
1.89 
1.92 

2.04 
1.98 
1.91 
2.02 
1.92 

1.98 
2.02i 
1.94! 
1.92, 
2.08 

1.98 
1.88 
1.85 
2.05 
1.92 

2.00 
2.08 
2.10 
2.05 
2.00 

2.02 


2.02' 
1.941 
1.90 
1.94 
1.88 

1.74 
1.76 
1.78 
1.71 
1.62' 

1.68 
1.65 
1.65 
2.05 
2.62 

2.36 
1. 
1. 
1.75 
1.74 

1.76 
1.86 
1. 
1. 

1.91 

2.50 
2.08 
1 


1.92 
2.05 
2.02 
2.02 
2.08 

1 

2.02 
2.15 
2.12 
2.12 

2.24 
2.20 
2.25 
2.18 
2.22 

2.18 

2.28 
2.32 
2.26 
2.26 

2.28 
2.30 
2.26 
2.28 
2.28 

2.21 
2.15 
2.12 
2.15 


3.77 
3.01 
2.74 
2.64 
2.67 

2.77 
2.44 

2.36 
3.97 
4.12 

3.32 
3.02 
2.84 
2.62 
2.53 

3.07 
4.32 
4.24 
3.60 
3.37 

3.14 
2.90 
2.64 
2.54 
2.40 

2.31 

2.32 
2.84 
2.97 
2.80 

2.74 


2.18 
2.20 
2.18 
2.25 

3.62 

8.70 

8.70 
8.25 
7. 
7.20 

7.02 
9.27 
9.63 
6.80 
5.22 

4.90 
6.80 
5.50 
4.82 
4.38 

3.78 
3,92 
4.68 
5.75 

6.08 

6.10 
6.6S 
5.00 
4.55 
4.40 

3.95 


Majy 


2.54 
2.40 
2.47 
2.97 
2.96 

2.90 
2.67 
2.92 
3.47 
3.04 

2.92 
4.82 
3.74 
3.40 
3.07 

3.42 
4.52 
3.67 
3.32 
3.02 

2.97 
2.70 
2.57 
2.54 
2.56 

2.34 
2.42 
2.41 
2.50 
2.34 


3.70 
3. 
3.65 
3.18 
3.68 

3.92 

3.38 
3.15 
2. 
2.85 

2.72 
2.62 
3.15 
3.08 
2.78 

2.62' 
3.18 
2.92 
2.68 
2.58 

2.75 
2.92 
2.62 
2.50 

2.35 

2.20 
2.22 
2.50 
2.38 
2.22 


June 


July 


2. 
2.86 
2.50 
2.37 

2.3i> 

2.24 
2.23 
2.34 
2.40 
4.12 

3.94 
3.52 
3.30 
2.97 
2.74 

2.61 
2.57 
2.62 
2.37 
2.21 

2.22 
2.23 

2.67 
2.57 
2.50 

2.34 
2.17 
2.04 
1.96 
1.86 

1.78 


1.75, 
1.74' 
1.69 
1.7T 
1.63 

1.63 
1.75, 
1.65 
1.61 
1.62 

1.55 
1.55, 
1.53 
1.48 
1.63 

1.69 
3.15 
2.13 
1.85 
1.71 

2.48 
1.83 


2.30 
2.22 
2.15 
2.08 
1.98 

1.90 

1. 
1.90 
2.12 
1.92 

2.02 
2.50 
2.35 
2.25 
2.10 

1.98 
1.88 
1.82 
1. 
1.75 

1 

2.30 
1.95 
1. 
1. 

1.78 
1. 

1.62 
1.55 
1.46 

1.40 


1.40 
1.40 
1.42 
1.42 
2.05 

2.08 

1.72 
1.60 
1.45 
1.42 

1.40 
1.40 

1.40 
1.58 
1.42 

1.42 

1.79 
2.90 

2.22 
1.98 

1.78 
1.7? 
1. 
1.59 
1. 

1.50 
1.40 
1.35 
1.38 
1.60 


Aug. 


1.35 
1.34 
1.25 
1.21 
1.19 


1.45 
1.48 
1.38 

1.35 
1.29 

1.31 
1.28 
1.31 
1.23 
1.44 

1.93 
2.07 

2.33 
1.85 
1.65 


1. 
1. 
1. 

1. 
1.56 

1.48 


1.62 
1.50 
1.52 
1.95 
1.75 

1.58 

1.52 
2.98 
2.10 
1.85 

1.70 

2.25 
2.45 
2.12 
2.85 

2.30 

2.02 
1.88 
2.18 
2.02 

1.80 
1.72 
2.70 
6.64 
4. 

3.30 
2.88 
2.58 
2 
2.15 

2.02 


Sept. 


1.85 

1.79 
1.58 
1.51 
1.48 

2.65 
3.05 
2.44 
2.05 
1.91 

1.78 
1.68 
1.63 
1.55 
1.52 

2.45 
1.88 
1.83 
1 

1.65 

1.58 
1.54 
1.52 
1.47 
1.81 

1.78 
1.58 
1 
1.58 
1.55 

1.48 


1.54 
1.50 
1.50 
1.48 
1.50 

1.42 
1.32 
1.36 
1.68 
1.60 

1.(5 
1.72 
1.62 
1.52 
1.50 

1.42 
1.44 
1.50 
1.42 
1.44 

1.40 
1.41 

1.55 
1.61 
1.55 

1.40 
1.34 
1.30 
1.30 
1.30 


2.08 
1.88 
1.85 
1.72 
1.68 

1 

1.62 
1.95 
1.75 
1.62 

1.92 
2.85 
2.18 
3.08 
3.12 

3.25 
3.78 
4.92 
4.05 
3.25 

2.85 
2 
2.58 
2.35 
2.20 

2.05 
1 
1 

4.22 
3.44 

2.80 


2.48 
2.36 

2.16 
2.02 
1.95 

1.881 

2.55 

2.32 

2.08 

3.47 

3.64 
6.51 

4.86 
3.42 
3.05 

2.85 
2.65 
2.45 

2.25 
2.18 

2.05 
2.05 
2.02 
1.92 
1.98 

1.9° 
1.92 
2.80 
2.68 
4.66 


NOTK.— Stage— discharge  relation  Dee.  16,  1919,  to  Mar.  12,  1920,  affected  by  ice. 
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Daily  discharge,  .'»  Second-feet,  of  Tunkhannock  Creek  at  Dixon,  for  the  period  October  1, 

JViS,   to   ttelitembci    41),  1V20 


Day 


Oct.  Nov. 


15*18-1919 

1   

2   

3   

i   


6 
7 
8 
9 
10 

11 

12 
13 
li 
15 


Dec.  Jan. 


16   

17   

IS   

19   

20   


21 
22 
23 
2i 
25 

2(1 
27 
28 
29 
30 

31 


6 

7 
8 
9 
10 

11 

12 

is 
i4 

15 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


1919-1920 


345 
272 
570 
480 
345 

1,500 
1,900 
1,030 

805 
63C 

4SL 
422 
4r 

S£5 
345 

272 
250 
204 
149 
162 

272 
229 
169 
142 
111 

200 
272 
200 
185 
25fl 

1,320 


52 
135 
80 
-  1 
80 

135 
142 
152 
132 
1SS 

208 
700 

450 
295 
2211 

16f> 

22 

17 

±85 

162 

14.' 
177 
21? 
200 
166 

250 


910 
665 
54! 
51( 

631. 

480 
395 
370 
.  4o 
295 

250 
216 
200 
155 
1-" 

185 
185 
1,150 
1,150 
770 

610 
395 
345 
345 

272 
246 
229 
272 
272 


450 
1 ,410' 
840 

630! 
2,230, 

1 ,150 

8051 
630 
540 
45C 


4.50 
57( 
80: 
571 
51C 

4501 
39.. 
39r  I 
£45 1 
295 

272 
29=7 
£S5 
295 
272 

1,110 
5,640 
2. 120 
1,410 
1.530 


18S  540 

152  j  1,700 

166'  1,030 

169 :  875 


169| 

149! 
111 

155; 
20S 
162 

149 

216! 
250 
370 ; 
510 

422 
345 
295 
246 
212 

216 
242 
1,700 
1,230 
1,150 

805 

&U 

511 

42 

34o 

295 


840 
700 
510 
345 
345 

345 
370 
450 
770 
1.32C 

540 
51C 
630 
2.380 
1,230 

F(  1 
400 
360 
300 
330 

380 
3S0 
34: 
020 
280 

24C 
210 
ISO 
160 
140 

120 


Feb.     Alar.    Apr.  May 


330 

630 
630 
700 
630 
450 

422 
2  6 
295 
295 
345 

320 
295 
395 
395 
345 

345 
345 
370 
1,500 
600 


n 
11  r 
100 
III 
12C 

140 
160' 
ISC 

lgl 


170 
170 
170 
170 
160 

16C 
150 
150 
150 
140 

140 1 
140 
130 
130 
120 

12< 
11C 
100 
100 

90 


90 


250 
225 
:l> 
225 
2O0 

149! 
155 
162 
138 
111 

129 
120 
120 
272 
570' 

422 
204 
242 
152 1 
149 

155 
192 
192 
204 
11: 


540  51 C 
510;  29? 
4221  242 

395  j  

345   

295 !  


.,1 

90 
ICO 
110 

120 
140 
140 
140 
140 

HO 
140 
140 
140 

140 
110 
140 
150 
151 

150 
150 
14f 
140 
14C 

14: 

130 
131 


1,500 
840 
665 
,:.  .. 

665 
4S0 
422 
1,700 
1,800 


540 
450 
480 

805 

770 
600 
770 
1,190 
875 


1,070  770 
840  2,560 
735  1,410 


570 
54C 

875 
2,010 
1,600 
1,320 
1,110 

950 
770 
600 
540 
450 

395 
735 
HE 
700 

66c 


1,150 
875 

1.150 
2,230 
1,410 
1,070 
840 

805 
630 
540 
540 
540 

422 
450 
450 
510 
422 


ISO 
130 
130 
140 
340 


1,410 
1,410 
1,320 
990 
1,410 


4,200 

1,600 

7,500 

1,160 

6,500 

950 

P.OCO 

840 

5,000 

735 

4,800 

630 

6,000 

57C 

10,500 

950 

5,330: 

910 

3,040 

700 

2,680 

570 

5,330 

It'.n 

3,430 

770 

2,560 

630 

2,120; 

570 

1,500 

1,000 

770 

2,450. 

570 

3,850 

510 

4,270 

422 

4,270 

345 

5.180 

345 

2.80C 

510 

2,340 

450 

2.120 

345 

1,700 

June    July    Aug.  Sept. 


395 
135 
511 1 
422 

39i5 

370 
370 
422 
450! 
1,800^ 

1,600 
1,230 
1,070 
805 
665 

570 
540 
570 
422 
345 

345 
370 
600 
540 
51U 

422 
320 
2 
233 
192 

162'. 


152 
149 
132 
138 
Hi 

114 

152 
120 
10S 
11] 


92 

76 
114 

132 
950' 
320! 
1SS 
133 

510 
1S1 
126 
100 
88 

76 
82 
108 
57 

62! 


50 
38 
3o 
31 

46 
76 

52 
Si 
46 

70 
70 
57 

52 
43 

16 

42 
46 
36 
ti; 

221 
272 
422 

120 

90 
li: 
145 
117 

92 

76 


395! 

60 

111 

295 

5M 

345 

60 

200 

422 

320 

64 

177 

320 

295 

64 

229 

142 

250 

242, 

272 

152 

129 

229 

208 

2S5 

100 

120 

200 

200 

142 

85 

Hi 

540 

20S! 

105 

840 

22S 

SS5 

295| 

70 

295 

152 

295 

216 

64 

188 

in 

1,190 

250 

• 

135 

216 

1,320 

510 

60 

370 

736 

4.850 

422 

60 

480 

345 

2,680 

370 

100 

295 

910 

1,150 

295 

64 

735 

910 

875 

242 

64 

395 

1,030 

735 

200 

166 

250 

1,500 

600 

177 

770 

200 

2,680 

m 

eon 

::4." 

345 

1,700 

370 

152 

242 

250 

1,030 

345 

208 

162 

169 

735 

272 

395 

142 

142 

630 

272 

226 

129 

630 

570 

250 

ini 

102 

5,000 

422 

216 

177 

92 

2,120 

345 

242 

162 

80 

1,070 

272 

216 

129 

60 

770 

242 

216 

111 

52 

570 

200 

700 

92 

57 

450 

1,900 

630 

72 

105 

320 

1,190 

2,340 

60 

25C 

700 

Note.  Discharge  Dec.  16.  1919,  to  ±Mpr.  12,  1920.  estimated,  because  of  ice,  from  discharge 

measurements,  weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  Timkhannock  Greek  at  Dixon,  for  the  period  October  1,  1918,  to 

Heptemhtn-  .30,  li)20 
(Drainage  area,   393  square  miles) 


Discharge  in  Second-feet 

Run-off 

Month 

Second-feet 

Maximum 

M.nimum 

Mean 

per  square 

Depth  in 



 ,  

mile 

inches 

1918-1919 

October  ___________ 

1,900 

111 

464 

1.18 

1.36 

November     -  -     

1,150 

185 

437 

1.11 

1.24 

December     .  _     .  .     -  .  

1,700 

111 

393 

1.00 

1.15 

January  _   

1,700 

295 

544 

1.38 

1.59 

February  _           .  .   

570 

111 

222 

0.56 

0.58 

March   .  ...   

2,010 

m 

879 

2.24 

2.58 

April         _  ..... 

2,560 

422 

669 

2.21 

2.47 

May  .         .  .   

1,810 

162 

569 

1.45 

1.67 

.Tune  _  .   

950 

57 

162: 

0.41 

0.46 

July   

422 

31 

96 

0.24 

0.28 

August  .   

875 

74 

193 

0.49 

0.56 

September     

142 

44 

78 

0.20 

0.22 

The  Year       

2,-560 

31 

410 

1.04 

14.16 

1919-1920 

October 

700 

42 

171 

0.435 

0.50 

November    -   

5,640 

272 

S95 

2.28 

2.54 

December  ...     -             .      .  . 

2, (Ni> 

120 

527 

1.34 

1.54 

January                        _  — 

180 

90 

137 

.349 

.40 

February   

150 

80 

132 

.336 

.36 

March                         --  — 

10,500 

130 

3,480 

£.85 

10.20 

April                                      -  - 

1,600 

345' 

801 

2.04 

2.28 

May    _          .  - 

510 

60 

237 

.603 

.70 

June  __.     

770 

52 

137 

.349 

.39 

July   

5,000 

80 

552> 

1.40 

1.61 

August                    -  _  -. 

2.6«0 

m 

643' 

1.64 

1.89 

September     -  -  

4.8S0 

200 

771 

1.96 

2.19 

The  Year   

10, 501) 

42 

711 

1.81 

24.60 

SUSQUEHANNA  BASIN— STATION  NO.  8 


BOWMAN  CREEK  AT  EATON VILLE 


Location-. — At  single-span  steel  highway  bridge,  Eatonville,  Wyom- 
ing County. 

Drainage  Area. — 118  square  miles. 

Records  Available. — January  28,  1914,  to  December  31,  1919,  when 
the  station  was  discontinued. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  Jenkins  Harding. 

Discharge  Measurements.- — Made  from  downstream  side  of  bridge 
or  by  wading. 
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Channel  and  Control. — Both  banks  are  high  and  not  subject  to 
overflow.  Bed  is  composed  of  coarse  gravel.  Control  is  at  a  rif- 
fle about  350  feet  below  gage. 

Extremes  of  Stage. — 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  5.07  feet  at  0  p.  m.  March  9;  minimum,  1.75  feet 
several  days  in  September. 

1919-1920:  Maximum  gage  height  during  the  period  October  1  to 
December  31,  estimated  from  hydrography  5.7  feet  at  3  a.  m.  Novem- 
ber 27 ;  minimum,  1.75  feet  several  times  in  October. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 


Discharge  Measurements  of  Bowman  Creek  at  Eatrmville,  during  tin  period  October  1,  1918.  to 

September  3d,  1910 


m. 

Date 

Hade  by 

23 
24 

1919 
Aug-.  27 
Oct.  10a 

Ferris  &  Snavely  — ■ — 

H.  -l.  Landis  _      _      ._    .      „  _  _    . 

Gage 
height 


i-eet 
2.40 
1.76 


Discharge 


Sec. -ft. 
12a 

•20 


a   Measurement  made  by  wading  400  feet  above  gage. 


Dally  Mean  Gage  Height,  in 


feet,  of 


Bowman  Creek  at 
to   September  SO, 


Eatonville, 
19  10 


for  the  period  October  1, 


Day 


1918-1919 


Oct. 


Nov. 


2.40 
2.20 
2.49 
2.46 
2.40 

2.74 


2.42 
2.38 

2.30 
2.29 
2.30 
2.28 
2.26 

2.22 
2.20 
2. IS 
2.14 
2.11 


2.36 
2.26 
2.21 
9.20 
2.20 

2.24 
2.31 
2.30 
2.27 
2.32 

3.44 


Dec. 


3.04 
2.85 
2. 
2.65 
2.68 

2.58 


2.39 

2.38 
2.46 
2.42 


Jan. 


2.40 
2. 
2.30 
2.30 
2.28 

2.28 
2.26 
2.24 
2.26 
2.21 

2.24 
2.25 
2.31 
2.-10; 
2.50 

2.46 
2.40 
2.36 
2.38 
2.36 

2.36 
2.75 
3.82 
3.34 
3.52 

3.22 
3.10 
2.92 
2.80 
2.70 

2.62 


2.80 
3.53 
3.23 
3.06 
2.89 

3.11 
3.00 
2.78 
2.72 
2.62 

2.63 
2.64 
2.71 
2.53 
2.52 


2.42 
2.46 
2.46 
2.42 

2.40 
2.40 
2.43 
3.35 
2.97 

2.88 
2.79 
2.73 
2.69 
2.63 

2.57 


Feb. 


2.50 
2.47 
2.52 
2.40 
2.39 


2.30 


2.26 
2.24 


2.31 

2.2S 
2.24 
2.75 
2.87 


2.61 
2.58 
2.49 
2.44 
2.42 

2.46 
2.46 
2.51 
2.52 
2.50 

3.05 
2.70 


Mar. 


4,27 
3.62 
3.40 
3.17 
3.13 

3.09 
2.92 
2.83 
4.39 
4.17 

3.65 

3.3? 
3.15 
2.W-- 
2.S8 


3.23 
3.29 
3.19 
3.12 

3.22 
2.90 
2.  SI 
2.73 
2.70 

2.67 
2.81 
3.37 
3.12 
3.01 

3.01 


Apr. 


2.89 
2.85 
2.80 
2.85 
2.87 

2.81 
2.75 
2.71 
2.87 
2.79 

2.97 
2.49 
3.29 
3.11 
3.03 

3.27 
3.85 
3.53 
3.27 
3.13 

3.0: 
2.92 
2.8-1 
2.85 


2.71 

2.63 
2.51 

2.5; 

2.5i 


May 


2.50 
2.75 
2.57 
2.48 
2.47 

2.48 
2.48 
2.45 
2.62 
4.10 

4.06 

3.76 
3.44 
3.15 
3.05 

2.94 
2. 
2.87 
2.74 
2.66 

S.01 
3.05 
3.00 
3.02 
2.93 

2.S4 
2. 
2.63 
2.56 
2.53 

2.46 


June 


2.34 
2.3U 
2.30 
2. 

2.18 

2.24 
2.20 
2.21 
2.15 
2.14 

2.11 
2.10 
2.05 
2.00 
2.24 

2.28 
2.12 
2.06 
2.02 
2.04 

2.04 

1.9 

1.94 

1.88 

1.91 

1.98 
2.11 
2.07 
2.01 
1.94 


1.89 
1.80 
1.87 
1.84 
1.82 

2.07 
2.17 
1.93 
1.87 
1.97 

2.09 
1.99 
1.99 
1.93 
1.91 

2.08 
1.95 
1.93 
1.95 
2.11 

2.Sy 
2.70 
2.45 
2.27 
2.21 

2.1-4 
2.59 
2.27 
2.17 
2.09 

2.07 


NOTE.— Ice  effects  -were  probably  negligible  during  the  year. 
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DaiUi  Mean  Gaae  Height,  in  feet,  of  Bowman  Creek  at  Eatonville,  for  the  period  Ootooer  1, 

1918,  to  September  SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

1919-1920 
1   

1.77 

2.52 

2.94  . 

1.85 

2.  SB 

2.80 . 

8   . 

1  .  - .' 

2.70 

2.72  _ 

4   

1.77 

2.60 

2  .60  - 

5  _   _ 

1.80 

3.47 

2.56  . 

S   

1.80 

3.04 

2.51  . 

7   

L.84 

2.S2 

2.4S  . 

8   

1.81 

2.68 

2.48 

9  -  ,  

1.7S 

2.58 

2.92 

10   

l.7(i 
1.90 

2.50 

3.00 

11   

2.48 

2.74 

12  

2.04 

2.60 

2.68 

13   

1.98 

3.20 

2.7* 

14  _   

1M 
2.02 

2.94 

3.42 

15   

2.75 

3.00 

16   

2.08 

2.67 

3.00 

17   

2.44 

2. 58 

■  2.91 

18   

2.24 

2.52 

2.80 

19    - 

2.12 

2.48 

2. 82 

20   

2. OS 

2.38 

3.10 

21   

2.04 

2.32 

2.82 

2-2   

2.01 

2.28 

2.60 

23   

2.01 

2.31 

2.58 

24   

2.11 

2.2S 

2.48 

25   

2.1C 

2.25 

2.42 

2(1   

2. 0£ 

3.0S 

2.52 

27   

2.1S 

4.SC 

2.37 

28   

2.14 

3.75 

2.34 

29   

30  .   

2.1; 

2.1S 

3.35 
!  3.2{ 

2.39 
2.60 

31  

2.3! 

2.34 

Jan . 

Feb. 

Mar. 

Apr. 

May 

June 

i 

July 

Aug. 

- 

Sept. 


1 

_ 

Dec 


NOTE. — Stage — discharge  relation  Dec.  16-31  affected  by  ice, 
31.  1919. 


Station  was  discontinued 


SUSQUEHANNA  BASIN — STATION  NO.  9 


LACKAWANNA  RIVER  AT  MOOSIC 


Location. — At  single-span  steel  highway  bridge,  River  Street  or 
Moosie  Road,  Moosic,  Lackawanna  County. 
Drainage  Area. — 265  square  miles. 

Records  Available.— August  8,  1913,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Nelston  B.  Ross. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Both  banks  are  high  and  not  subject  to 
overflow.  Bed  is  composed  of  culm  and  rocks.  Control  for  low  stages 
is  at  a  slight  riffle  about  50  feet  below  gage ;  for  medium  and  high 
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stages  at  a  pronounced  riffle  about  1,000  feet  downstream ;  occasional- 
ly shifting. 

Extremes  of  Discharge. — 1918-1919:  Maximum  gage  height  ob- 
served during  the  year,  4.35  feet  at  4  p.  m.  May  10;  minimum,  1.88 
feet  at  8  a.  m.  July  5. 

1919-1920:  Maximum  stage  during  the  year,  estimated  from  hy- 
drograph,  7.7  feet  at  1  p.  m.  March  13  (discharge,  about  7,700  second- 
feet)  ;  minimum,  1.98  feet  at  8  a.  m.  October  4  (discharge,  132 
second-feet) . 

Ice. — Stage-discharge  relation  rarely  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  throughout  the 
year..  Eating  curve  fairly  well  defined  below  1,600  second-feet. 
Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascertained 
by  applying  daily  mean  gage  height  to  rating  table.    Results  fair. 


Discharge  Measurements  of  Lackawanna  River  at  Moosic,   during  the  period  October  J,  19181 

to  September  30,  1920 


No. 

Date 

Made  by— 

Gage 
height 

Discharge 

24, 

1918 
Oct.  3a 

J.  D.  Reckord,   

Feet 
2.40 

1.98 
2.14 
3.14 

2.24 
2.07 
3.84 
3.81 
2.76 
2.20 
2.16 

Sec. -ft. 
280 

132 
185 
911 

279 
178 
1,440 
1,420 
501 
271 
251 

25 
26 

1919 
July  15 
Oct.  12 

Peterson  &  Landis,       

H.  L.  Landis,   —  . 

27 

Nov.  7 

do.    r 

m 

29 

1920 
Jan.  10 
Feb.  12 

R.  C.  Batley,   . 

30 

Mar.  23 

H.  B.  Graves,  

31 

23 

do.         

32 

May  14 

R.  A.  Boehringer,  .   

33 

June  11 

H.  L.  Landis,  _  _   

S4 

Sep.  23 

O.  W.  Hartwell,  .     

a   Measurement  made  by  surface  method. 
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Daily  Mean  Gage  Height,  in  feet,  of  Lackawanna  River  £              t°r  t7le  Tcrioa  October  I, 
"  1918,   to   September  30,  1920   


Day 


1918-1919 


9  - 

10  - 

11  . 

12  . 

13  . 

14  . 

15  . 

16  . 
17 

18  . 

19 

20 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Oct. 


Nov. 


2.83 
2.26 
2.50 

2.36 
2.29 

3.05 
3.38 
3 

2.78 
2.66 

2.52 
2.52 
2.48 
2.44 
2.39 

2.32 
2.29 
2.25 
2.21 
2.28 

2.32 
2.29 
2.24 
2.22 
2.20 

2.26 
2.26 
2.26 
2.26 
2.40 

2.98 


Dec. 


2. 
2.78 
2.66 
2.60 
2.70 

2.65 
2.62 
2.58 
2.45 
2.42 

2.39 
2.36 
2.34 
2.38 
2.36 

2.22 
2.25 
2.70 
2.82 
2.68 

2.58 
2.48 
2.44 
2.38 
2.34 

2.32 
2.26 
2.22 
2.32 
2.29 


Jan. 


2.24 
2.24 
2.24 
2'. 28 
2.20 

2.18 
2.11 
2.14 
2.18 
2.20 

2.15 
2.20 
2.24 
2.38 
2.40 

2.64 
2.52 
2.44 
2.40 
2.40 

2.36 
2.55 
3.14 
3.21 
3.38 

3.18 
2 

2.82 
2.76 
2.64 

2.52 


Feb. 


2.85 
3.50 
3.42 
3.10 
2.80 

2.81 
2 
2.79 
2.71 
2.53 

2.51 
2.42 
2.36 
2.44 

2.49 

2.40 
2.44 
2.44 
2.46 
2.44 

2.42 
2.48 
2.52 
3.42 
3.02 


2.55 


Mar. 


2.51 
2.38 
2.41 
2.41 

2.36 

2.28 
2.26 
2.26 
2.23 
2.20 

2.15 
2.17 
2.22 
2.46 
2.78 

2.72 
2.52 
2.51 
2.44 
2.38 

2.31 
2.34 
2.41 
2.36 
2.34 

2.46 
2.52 
2.49 


Apr. 


3.72 
3.45 
3.10 

2' 
2.98 

2.98 
2.80 
2.78 
3.22 
3.75 

3.28 
3.08 
3.00 
2.90 
2.72 

2.80 
3.28 
3.60 
3.40 
3.22 

3.10 
3.02 
2.94 
2.85 
2.75 

2.68 
2.75 
3.12 
2.98 
2.94 

2.90 


May 


2.81 
2.72 
2.75 
2.98 
3.08 

3.01 
2.96 
3.08 
3.30 
3.15 

3.32 
4.02 
3.62 
3.42 
3.16 

3.52 
4.15 
3.72 
3.48 
3.26 

3.18 
3.05 
2.92 
3.11 
2.95 

2.72 
2.58 
2.65 
2.69 
2.64 


June 


July 


2.62 
3.02 
2.88 
2.71 
2.  ' 

2.65 
2.62 
2.58 
2.65 
3.90 

4.18 
3.82 
3.55 
3.25 
3.05 

2.88 
2.95 
2.88 
2.75 
2.70 

2.66 
2.70 
3.15 
3.08 
2.92 

2.81 
2.72 
2.62 
2.48 
2.38 

2.30 


2.25 
2.18 
2.10 
2.18 
2.11 

2.18 
2.25 
2.10 
2.11 
2.14 

2.09 
2.06 
2.05 
2.26 
2.76 

2.48 
2.48 
2.38 
2.24 
2.22 

2.2L 
2.21 
2.20 
2.14 
2.30 

2.55 
2.58 
2.49 
2.28 
2.05 


Aug. 


2.01 
2.00 
2.00 
1.92 
1.94 

2.12 
2.00 
1.98 
1.95 
2.00 

2.00 
1.99 
1.94 
1.95 
1.99 

2.15 
1.98 
1.93 
2.0 
2.35 

2.70 
2.84 
2.58 
2.26 
2.19 


2 
2 
2 
2 
2.12 

2.08 


Sept. 


2.22 
2.20 
2.12 
2.09 
2.05 

2.40 
2.70 
2.45 
2.32 
2.22 

2.12 
2.11 
2.10 
2.06 
2.09 

2.28 
2.18 
2.10 
2.11 
2.10 

2.06 
2.10 
2.04 
1.98 
2.12 

2.12 
2.11 
2.10 
2.04 
2.02 

1.96 


1.98 
2.02 
2.02 
2.04 
2.00 

1.98 
1.96 
1.S8 
1.98 
2.12 

2.06 

2.28 
2.12 
2.04 
2.C4 
2.04 
2.06 
2.16 
2.04 
2.00 

2.02 
2.C6 
2.22 
2.18 
2.11 

2.06 
2.00 
1.98 
2.01 
1.99 


NOTE— Stage-discharge  relation  not  affected  by  ice  during  the  year. 


Day 


1919-1920 


1  . 

2  - 

3  - 
i  - 

5  . 

6  . 

7  . 

8  - 

9  . 

10  . 

11  . 

12  . 
13 

14  . 

15  . 

16 
17 
18 

19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

::l 


Oct. 


Nov. 


2.08 
2.22 
2.02 
2.02 
2.02 

2.10 
2.14 
2.11 
2.06 
2.12 

2.15 
2  1 8 
2.13 
2.23 
2.22 

2.23 
2.48 
2.42 
2.36 
2.34 

2.32 
2.29 
2.28 
2.24 
2.21 

2.14 
2.25 
2.35 
2.30 
2.38 

2.62 


Dec. 


2.75 
3.55 
3.18 

2.95 
3.80 

3.&5 
3.12 
2.95 
2.84 

2.75 

2.72 
2.78 
3.14 
2.92 
2.75 

2.72 

2.62 
2.55 
2.52 
2.46 

2.40 
2.42 
2.44 
2.41 
2.32 

2.95 
4.60 
3.82 
3.35 
3  38 


Jan. 


2.95 
2.86 
2.77 
£.54 
2.52 

2.52 
2.58 
2.58 
3.05 
3.26 

2.92 
2.78 
2.85 
3.78 
3.32 

3.10 
2.92 
2.72 
2.70 
2.71 

2. 
2.66 
2.58 
2.52 
2.51 

2.42 
2.45 
2.42 
2.32 
2.32 

2.32 


Feb. 


2.30 
2.29 
2.26 
2.14 
2.16 

2.1« 
2.16 
2.22 
2.32 
2.26 

2.19 
2.18 
2.22 
2.14 
2.12 

2.10 

a  .ii 

2.06 
2.10 
2.12 

2.14 
2.11 
2.12 
2.18 
2.12 

2.11 
2.14 
2.19 
2.12 
2.13 


Mar. 


2.02 
2.08 
2.14 
2.06 
2.11 

2.16 
2.16 
2.11 
2.16 
2.16 

2.12 
2.16 
2.16 
2.20 
2.10 

2.14 

a.iaj 

2.20 
2.18 
2.16 

2.16 
2.14 
2.14 
2.14 
2.14 

2.18 
2.12 
2.08 
2.04 


2.20 
2.22 
2.35 
2.49 
3.90 

4.02 
3.60 
3.35 
3.18 
3.38 

3.58 
5.18 
6.76 
5.28 
4.45 

4.30 
5.32 
4.65 
4.32 
3.74 

3.62 
3.58 


4.85 
5.05 
4.38 
4.22 
4.02 

3.65 


3.48 
3.75 
3.60 
3.38 
3.45 

3.52 
3.35 
3.12 
3.02 
2.92 

2.84 
2.76 
2.98 
2.98 
2.82 

2.74 

3.22 
3.08 
2.92 
2.87 
2.98 
3.08 
2.92 
3.02 
2.92 

2.75 
2.74 
2.62 
2.60 
2.68 


July 


2.90 
2.76 
2.66 
2.65 
2.54 

2.49 
2.48 
2.49 
2.46 
2.47 

2.55 
2.64 
2.85 
2.79 
2.68 
2.55 
2.49 
2.42 
2.40 
2.36 

2.85 
2.95 
2.05 
2.59 
2.48 

2.48 
2.46 
2.35 
2.30 
2.26 

2.22 


2.20 
2.16 
2.18 
2.18 
3.05 

2.78 
2.48 
2.39 
2.32 
2.22 

2.20 
2.14 
2.32 
2.22 
2.18 

2.16 
3.30 
3.48 
3.00 
2.69 

2.62 
2.56 
2.54 
2.42 
2.32 

2.24 
2.24 
2.19 
2.20 
2.22 


2.15 
2.25 
2.35 
2.34 
2.22 

2.16 
2.32 
2.29 
2.28 
2.12 

2.08 
2.35 
2.79 
2.66 
2.46 

2.32 
2.22 
2.18 
2.20 
2.32 

2.24 
2.24 
2.40 
5.20 
4.00 

3.38 
2.95 
2.70 
2.62 
2.52 

2.50 


2.56 
2.48 
2.32 
2.28 
2.22 

2.20 
2.16 
2.16 
2.15 
2.18 

2.28 
2.28 

2.26 
2.52 
2.35 

2.30 
2.45 
2.78 
2.70 
2.42 

2.28 
2.22 
2.26 
2.18 
2.15 

2.12 
2.10 
2.06 
2.62 
2.42 

-2.32 


2.18 
2.17 
2.11 
2.10 
2.10 

2.20 
2.32 
2.23 
2.25 
2.85 

2.75 

3.70 
3.15 
2.85 
2.62 

2.52 
2.45 
2.28 
2.22 
2.10 

2.20 
2.19 
2.16 
2.15 
2.11 

2.10 
2.10 
2.52 
2.42 
3.50 


NOTE— Stage-discharge  relation  not  affected  by  ice  during  the  year. 
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Daily  discharge,  in  second-feet,  of  Lackawanna  River  at  Moo$ic>  for  the  year  ending 

September  SO,  i92o 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept . 

1Q1Q  1  QOA 

i   

17-2 

545 

685 

.280 

148 

•230 

l.i:». 

6:30 

230 

205 

420 

220 

2   

240 

1,220 

615 

275 

172 

240 

545 

210 

255 

378 

215 

3   

148 

880 

545 

260 

200 

305 

1  ,220 

480 

220 

305 

290 

185 

4  _,  

148 

685 

420 

200 

1£4 

384 

1,040 

480 

220 

300 

270 

180 

5    _ 

148 

1,400 

390 

210 

185 

1,500 

1,080 

420 

760 

240 

240 

180 

6   

180 

1,000 

390 

220 

210 

1,600 

1,130 

384 

580 

210 

230 

230 

7   

200 

800 

450 

210 

210 

1,220 

1  IKWI 
I  ,  VW 

378 

378 

290 

210 

290 

8   

185 

685 

450 

240 

185 

1,000 

800 

384 

325 

275 

210 

245 

9   

164 

615 

760 

290 

210 

880 

720 

366 

290 

270 

205 

255 

10   

190 

545 

920 

260 

210 

1,040 

650 

372 

240 

190 

220 

615 

11   

205 

510 

650 

225 

190 

1,220 

615 

420 

240 

172 

270 

545 

12   

220 

580 

580 

220 

210 

3,000 

CUD 

480 

200 

305 

270 

1,310 

13   

195 

840 

615 

240 

210 

5,780 

720 

615 

290 

580 

260 

840 

14   

245 

650 

1,400 

200 

230 

3,150 

720 

580 

240 

480 

390 

615 

15   

240 

545 

980 

190 

180 

2,000 

580 

510 

220 

306 

305 

450 

16   

245 

510 

800 

180 

200 

1,900 

545 

420 

210 

290 

280 

390 

17   

378 

450:  650 

185 

220 

3,150 

880 

384 

960 

240 

360 

360 

18   

342 

421.  510 

164 

230 

2,220 

800 

342 

1,130 

220 

580 

270 

19   

310 

390!  510 

180 

220 

1,900 

650 

330 

720 

230 

510 

240 

20 

300 

366:  510 

190 

210 

1,310 

615 

310 

510 

290 

342 

230 

21   

290 

330!  510 

200 

210 

1,220 

720 

615 

450 

250 

270 

230 

22 

275 

342  480 

'85 

200 

i,220 

800 

685 

420 

250 

240 

23   

2701  354 

450 

190 

200 

1,400 

650 

480 

420 

330 

260 

210 

24   

250!  336 

390 

220 

200 

2,000 

720 

450 

342 

3,000 

220 

205 

25   

235 

290 ;  390 

190 

200 

2,590 

650 

378 

290 

1,600 

205 

185 

20   

200 

G85 

342 

185 

220 

2,460 

545 

378 

250 

1,040 

190 

180 

27   

255 

2,220 

360 

200 

190 

2,720 

545 

366 

250 

685 

180 

180 

28  

305 

1,400 

342 

225 

'  172 

2,000 

450 

305 

225 

510 

164 

390 

29   

280 

1,000 

290 

190 

156 

1,800 

450 

280 

230 

450 

450 

342 

30   

£20 

1.040  290 

195 

1.600 

510 

260 

240 

390 

342 

1,130 

31   

450! 

290 

176 

1,220 

240 

390 

290 

NOTE.— Stage-discharge  relation  not  affected  by  ice  during  the  year. 


Monthly  Discharge  of  Lackawanna.  'Hirer  at  Moosie,   for  the  year  ending  September  30,  192\0' 

(Drainage  area,  265  square  miles) 


Disch 

arge  in  Second-feet 

Run-off 

Month 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

1919-1920 

October   —  -       -.  .-.   

450 

148 

245 

0.925 

1.07 

November    .  -    

2,220 

290 

721 

2.72 

3.04 

December  _ .   ..  

1,400 

290 

547 

S.'06 

2.38 

January    _. 

290 

164 

212 

.800 

.92 

February       -_    _  -   

230 

148 

198 

.747 

.81 

March           -      -  -  ...  

5,780 

230 

1,750 

6.60 

7.61 

April      .  _  

1,400 

450 

763  ■ 

2.88 

3.21 

May  ...                             .  _ 

685 

240 

429 

1.62 

1.87 

June  -------   

1,130 

210 

376 

1.42 

1.58 

July   

3,000 

172 

471 

1.78 

2.05 

August   

580 

164 

292 

1.10 

1.27 

September  -     -           _   _-  _ 

1,310 

180 

371 

1.40 

1.56 

The  vear   

5,780 

148 

533 

2.01 

27.37 
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SUSQUEHANNA  BASIN— STATION  NO.  10 


NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  WILKES- 

BARRE 


Location.— At  four-span  steel  .highway  bridge,  Market  Street 
Wilkes-Barre,  Luzerne  County. 

Drainage  Area. — 9,960  square  miles. 

Records  Available. — November  1,  1890,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  Milton  Wentz.  Elevation  of  gage  zero  511.03  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurments.—M&de  from  upstream  side  of  bridge ;  ex- 
cept in  extremely  high  stages  they  are  taken  from  the  Port  Bowk- 
ley  railroad  bridge  where  the  entire  discharge  of  the  stream  is  con- 
fined to  one  channel  without  overflow 

Channel  and  Control.— -Right  bank  is  low  and  subject  to  overflow 
at  stage  of  about  18.5  feet ;  left  bank  subject  to  overflow  only  at  ex- 
tremely high  stages.  Bed  is  composed  of  culm,  sand  and  gravel. 
Control  for  low  stage  is  at  a  riffle  about  4,000  feet  below  gage ;  oc- 
casionally shifting.  For  high  stages  the  control  is  probably  the  dam 
at  Nanticoke,  9  miles  below  the  gage. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  stage  observed  dur- 
ing the  year,  16.61  feet  at  8  a.  m.  May  24  (discharge,  66,900  second- 
feet)  ;  minimum,  2.28  feet  September  22  (discharge,  1,670  second- 
feet). 

1919-1920 :  Maximum  stage  during  the  year,  estimated  from  hyro- 
graph,  26.0  feet  at  midnight  March  13-14  (discharge,  155,000  second- 
feet)  ;  minimum  2.12  feet  at  8  a.  m.  October  10  (discharge,  1,440 
second-feet) . 

ice.— Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  probably  permanent  except 
as  affected  by  ice.  Rating  well  defined  between  1,700  and  160,000 
second-feet.  Gage  read  to  hundredths  twice  daily ;  during  high  stages 
more  frequently.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.  Results  good. 
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Discharge  Measurements  of  North  Branch   Susquehanna  Riven  at   Wllkes-Barre ,   for   the  period 

October  1,  1918,  to  September  30,  199.0 


JN  0 . 

Ga  e* 

Vipip-ht 

T)itP  h  a  r  P~p 

1919 

Feet 

Sec. -ft. 

51 

Aug-.  2S 

Ferris  &  Snavely    _   _   --  --   

2.99 

2.S40 

52 

Oct.  1 

B.  J.  Peterson      

2.40 

1,810 

53 

Nov.  6a 

H.  L.  Landis  -             -  -   

8.66 

24,600 

54 

Nov.  7 

do     

7.90 

19,900 

1920 

55 

Jan.  lib 

do            .  _  _   

3.35 

2,620 

56 

Feb. 12b 

do   

2.95 

2,830 

57 

May  12 

do   

5.32 

9,910 

58 

Jane  ]1 

do  _     

3.08 

3,200 

a   Measurement  made  by  surface  method. 

b   Measurement  made  through  partial  ice  cover. 


Daily  Mean  Gage  Height,  in  feet,  of  North  Branch  Susquehanna  River  at  Wilkes-Barre ,  for  the 
period  October  1,  litis,  to  September  30,  1920 


£>ay 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept . 

1918-1919 

1 

5.64 

11.38 

4.68 

5.72 

5.16 

5.36 

7.46 

5 

97 

5.25 

3.22 

4.44 

2.69 

% 

5.18 

11.  ii 

4.62 

6.33 

4.71 

7 

33 

7.03 

6 

18 

4.90 

2.89 

4.30 

2.67 

4.99 

8.93 

4.59 

8.38 

4.48 

9 

08 

fl.45 

5 

90 

4.56 

2.77 

3.55 

2.79 

4 

6.06 

7.64 

4.42 

8.70 

4.20 

8 

19 

6.56 

6 

08 

4.35 

2.70 

3.50 

2.66 

5 

6.12 

7.10 

4.30 

7.54 

4.61 

7 

15 

7.10 

5 

76 

4.15 

2.63 

3.25 

2.60 

6 

5.84 

6.84 

4.23 

6.78 

4.38 

7 

19 

S.09 

5 

44 

3.87 

2.57 

3.30 

2.64 

7 

9.76 

6.62 

4.Z0 

6.20 

4.22 

7 

52 

8.16 

5 

44 

4.09 

2.61 

4.25 

2.64 

8 

9.61 

6.16 

4.15 

6.10 

4.07 

7 

27 

7.85 

5 

94 

3.89 

2.57 

3.85 

2.60 

S 

7.85 

5.84 

4.01 

5.76 

3.97 

7 

L5 

8.65 

6 

22 

3.9i 

2.57 

4.10 

2.56 

in 

6.66 

5.51 

4.20 

6.10 

3. 78 

11 

15 

9.43 

0 

68 

1.00 

2.67 

3.55 

2.85 

n 

5.96 

5.22 

4.76 

6.19 

3.60 

11 

43 

9.00 

14 

54 

3.80 

2.57 

3.65 

2.76 

i? 

£.56 

4.98 

4.86 

8.28 

3.40 

10 

02 

10.39 

15 

IS 

3.75 

2.63 

3.59 

2.66 

13 

5.14 

4.89 

4.72 

8.28 

3.54 

8 

79 

11.88 

14 

i,, 

3.64 

2.64 

3.34 

2.45 

14 

4.87 

4.76 

4.85 

7.54 

3.78 

8 

06 

11.15 

12 

70 

3.51 

2.61 

3.17 

2.60 

15 

4.64 

4.58:  5.42 

6.10 

4.16 

7 

52 

10.03 

10 

47 

3.67 

2.63 

3.04 

2.50 

16 

4.48 

4.47?  7.22 

5.38 

5.16 

6 

9.13 

9 

42 

3.48 

2.63 

2.90 

2.47 

17 

4.38 

4.391  8.17 

5.30 

5.S5 

7 

78 

9.59 

8 

68 

3.56 

2.65 

'3.08 

2.46 

18 

4.22 

4.60 

7.30 

5.40 

5.50 

9 

33 

9.59 

8 

01 

3.53 

2.65 

3.01 

2.38 

19 

4.09 

7.60 

6.62 

5.41 

4.93 

10 

48 

8.98 

9 

20 

3.74 

2.93 

3.15 

2.35 

20 

3.97 

9.67 

6.00 

5.42 

4.46 

10 

03 

S.4S 

8 

06 

3.68 

3.46 

3.53 

2.32 

21 

3.82 

8.42 

5.64 

5.21 

4.34 

8 

91 

7.65 

7 

32 

3.57 

3.74 

3.35 

2.32 

22 

3.84 

7.51 

5.33 

5.16 

4.33 

S 

21 

7.27 

10 

fi.- 

3.50 

4.76 

3.27 

2.28 

23 

3.8f 

6.84 

6.02 

5.21 

4.30 

7 

60 

7.03 

14 

94 

3.98 

6.65 

3.48 

2.46 

24 

4.13 

6.18 

7.68 

5.81 

4.26 

7 

06 

6.51 

16 

08 

3.42 

5-.  30 

3.30 

3. 42 

25 

4.06 

5.90 

7.94 

6.47 

4.24 

6 

55 

6.01 

12 

63 

3.26 

5.20 

3.25 

2.39 

26 

3.90 

5.60 

7.72 

7.18 

4.56 

6 

15      5.  SI 

11 

3.19 

4.70 

3.13 

2.30 

27 

3.79 

5.30 

8.10 

6.90 

4.77 

5 

79 

6.10 

9 

52 

3.13 

4.50 

2.90 

2.30 

2S 

3.77 

5.10 

7.71 

6.27 

4.75 

6 

37:  6.35 

8 

18 

3.24 

4.55 

2.88 

2.30 

29 

3.76 

4.SS 

6.90 

5.86 

8 

L2 

6.15 

6 

97 

3.15 

5.43 

2.87 

2.41 

30 

;-'.94 

4.74 

6.44 

5.66 

8 

28  6.01 

5 

61 

3.53 

5.65 

2.77 

2.39 

31 

4.32 

6.11 

5.36 

7 

74 

5 

57 

5.07 

2.75 

NOTK— Stage— discharge  relation  Jan.  10  to  16  affected  by  ice. 
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Daily  Mean  Gage  Height,  in  feet,  of  North  Branch  Susquehanna,  River  at  Wilkes-Barre ,  for  the 
period  October  1,  1018,  to  September  30,  1920 


Day 


1919-1920 


1n+ 
tC  b . 

IN  ov . 

Vino 

r 

J  311 . 

.Feb 

1YL  ilT . 

Apr . 

ivi  ciy 

o  Ml  9 

Tnlv 

o  uiy 

Aug. 

Qonf 

n  in 

U  .  S-\) 

-1 .  uo 

o.  o« 

2  94 

19"  71 
La .  (■* 

ft  ni 

C.  Ul 

Q  Q9 

z.  oy 

O .  Oa 

2 . 34 

7*.  40 

7  10 

4.  Uo 

/  .D\J 

o .  zo 

9  QQ 

Q  Kfl 

'■i  7i 

2. 30 

8.9*0 

ft  ni: 
O.Ob 

O .  O'J 

*  Q1 
0 .01 

9  CO 

1 1  Q9 

7  Ifi 

Q1  17 
O.  1 1 

91  OjA 

.4 .  y*t 

Q  . 

'■i  f^Q 
o.  Oa 

2 .28 

0.40 

K  27 

r>  Off 

9  tlT 

z .  yo 

1  A  SiCI 
lu.  ov 

0  87 

3  05 

£  •  oJj 

?  A'l 
O  .ii 

o  <  9.5 

8.40 

5.16 

3.53 

4.60 

10.42 

0.22 

3.34 

2.910 

3.5^ 

3.44 

2 .24 

S.5S 

5.02 

3.53 

7 .  /  6 

10.11 

A  AO 

t>.  i>y 

Q  01 

O  G7 

D.t>0 

2 . 20 

8.05 

4.52 

3.66 

9.95 

10.  IS 

3.49 

2.  *o 

3. 21 

o .  4U 

2 .19 

7.15 

4.8'' 

3.49 

3.03 

3.0'.  00 

9.94 

5.34 

3. 29 

2. 92 

3.17 

Q  fr/1 
o .  0<J 

2.16 

(j.28 

5.10 

3.56 

2 .90 

9.30 

8.94 

K  OS- 

'i  9K 

V  0r2 

o  .  1 1 

Q  QQ 

o.^y 

■/  1 1 
t .  l-t 

5  78 

3.3S 

2 .90 

8.78 

8.37 

5.25 

3.22 

2.83 

3.04 

3.46 

***** 

5.44 

6.65 

3.32 

2.90 

8.92 

7.87 

5.06 

3.13 

O  *7Q 
ic 

3 .21 

O.  lt> 

2.25 

*5  .29 

6.91 

3.29 

2.90 

14.02 

7-24 

5.12 

3.09 

2. 83 

3.96 

7.88 

2.40 

5.44 

6.22 

3.26 

3.06 

23 . 55 

7.08 

7.17 

3.09 

o  TO 
d.XtC 

A  oi 
*  .yi 

ft  QJ7 

2.60 

6.08 

7.10 

3.22 

2. 94 

23.62 

8. 14 

6.97 

3.01 

2'.  96 

0.  o-l 

7  1 Q 

C.  CI 

7  Aft 

I  .  'AC 

qi  on 

2  91 

17 .  Q2 

9.21 

6.10 

2.93 

2.90 

5.63 

8.18 

2 .  GO 

5-96 

7.64 

3.9'3 

2 .90 

15. 37 

8.72 

5. 40 

2. 82 

3.22 

K.  fi.Q 
U'.UC 

7  Aft 
<  .  w 

2 . 90 

5.60 

6.55 

3.64 

3 .20 

1  ft  QCl 

Q  Q-1 

K.  17 

q  run 

O.  U\J 

l  119 
iJ.UvC 

PL  07 
o.  y  / 

3 . 32 

5.18 

5.20 

3.57 

3.21 

18.  #3 

8.65 

4.89 

t  iki 

9  Oil 

iv .  yi 

ft  "i9 

2 .  3S 

4.90 

3.92 

3.97 

3.11 

16. 1C 

8.51 

4 .63 

3 .  uo 

9 

y  ,ao 

A  ft/") 

U  .  10 

3:.  lU 

3  62 

3  60 

3.38 

14 . 30 

7 .70 

4.45 

3.94 

3.13 

8.42 

4.28 

3.30 

4.56 

4.21 

3.40 

3.21 

12.50 

7.  In 

4.43 

5.15 

3.08 

7.04 

4.26 

3.20 

4.42 

4.54 

3.15 

3.00 

11.49 

7.20 

4.50 

4.65 

3.00 

5.79 

4.02 

8.18 

4.23 

4.72 

3.42 

3.07 

12.00 

7.10 

4.89 

4.28 

3.74 

4.98 

3.84 

3.04 

4. IS 

4.71 

3.49 

3.12 

13.50 

7.83 

5.18 

3.86 

8.05 

4.50 

3.71 

2.96 

4.23 

4.67 

3.54 

3.07 

15.40 

7.08 

4.72 

3.61 

13.68 

4.27 

3.57 

2.94 

5.40 

4.45 

3.60 

3.18 

17.10 

6.94 

4.44 

3.48 

10.96 

4.04 

3.40 

3.01 

10.21" 

4.16 

3.20 

4.-13 

18.21 

6.64 

4.19 

3.23 

7.48 

3.80 

3.30 

3.14 

12.60 

4.67 

3.23 

3.30 

18.40 

6.30 

4.01 

3.11 

6.10 

3.60 

3.57 

3.08 

10. 9C 

4.38 

3.02 

3.08 

17.30 

6.52 

3.83 

3.02 

5.24 

3.S4 

4.42 

3.60 

9.00 

4-03 

3.10 

15.60 

7.79 

3.53 

2.91 

4.58 

4.70 

5.22 

4.60 

3. 83 

3.00 

13.00 

3.50 

4.16 

4.12 

NOTE. — Stage— discharge  relation  Dec. 
2,  5  and  6  not  observed. 


18  to  Feb.  28'  affected  by  ice.   Gage  height  Feb. 


Daily  discharge,  in  second-feet  of  North  Branch  Susquehanna  River  at   Wilkes-Barre,   for  the 
period  October  1,  1918,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1   

16,500 

36,400 

7,250 

10,900 

9,000 

9,750 

18,200 

12,100 

9,000 

3,270 

6,290 

2,290 

2. 

9,000 

34,9(10 

6,920 

13,300 

7,250 

17,400 

16,100 

12,900 

7,920 

2,660 

5,990 

2,200 

'A   

8,270 

24,500 

6,920 

22,200 

6,600 

25,400 

13,700 

If, 700 

6,920 

2,470 

4,150 

2,470 

4   

12,500 

18,700 

6,290 

23,600 

5,790 

21,400 

14,500 

12,500 

6,290 

2,290 

3,920 

2,200 

5                 .  - 

12,500 

16,500 

5,990 

18,200 

6,920 

17,800 

16,500 

11,300 

5,700 

2,200 

3,270 

2,120 

6   

11,300 

15,300 

5,700 

15,300 

6,290 

17,000 

20,900 

9,750 

4,890 

2,040 

3,480 

2,200 

7   

28,700 

14.500 

5,700 

12,900 

5,700 

18,200 

21,400 

9,750 

5,420 

2,120 

5,700 

2,200 

S     —    -  .  - 

27,700 

12,900 

5,700 

12,500 

5,420 

17,400 

19,600 

11,700 

4,890 

2,040 

4,640 

2,120 

9   

19,600 

11.300 

5.150 

11,300 

5,150 

17,000 

23,200 

12,900 

5,150 

2,040 

5,420 

2,040 

10   

14,900 

10,100 

5,700 

10,  (101 

4,640 

35,400 

26,800 

1  1,900 

5,150 

2,200 

4,150 

2,470 

11   

12.100 

9,000 

7,580 

10,000 

4,150 

.30,400 

25,000 

52,600 

4,640 

2,040 

4,150 

2,470 

12   

10,500 

8,2170 

7,920 

10,000 

3,700 

20,000 

31,500 

50,900 

4,640 

2,290 

4,150 

2,200 

13   

8,630 

7,920 

7.250 

9,500 

3,920 

24,000 

39,000 

49,900 

4,150 

2,200 

3,480 

1.880 

14   

7,920 

7,580 

7,580 

9,000 

4,640 

20,900 

a5,400 

43,100 

3, 920 

2,120 

3,270 

2,120 

15  _  

6,920 

6,920 

9,750 

9,000 

5,700 

18,200 

29,000 

32,000 

4,390 

2,200 

2,860 

1,960 

16   

6,600 

6,600 

17,000 

9,000 

9,000 

14,900 

25,400 

26,800 

3,920 

2,200 

2,660 

1,880 

17   

6,290 

6,290 

21,401 

9,370 

11,300 

19,600 

27,700 

23,000 

4,150 

2,200 

3,060 

1,880 

IS   

5,700 

6,920 

17,800 

9,750 

10,100 

26,300 

27,700 

24,500 

3,920 

2,200 

2,8S0 

1,810 

19   

5,420 

18,700 

14,501 

9,750 

7,9120 

32,000 

000 

25,900 

4,390 

2,660 

3,270 

1,740 

20   

5,150 

28,200 

12,10; 

9,750 

6,600 

29,61X1 

22,700 

20,900 

4,390 

3,920 

3,920 

1,670 

21   

4,041 

22,200 

10,501 

9,000 

5,990 

24,500 

18,700 

17,400 

4,150 

4,390 

3,700 

1,670 

22   

4,011 

18,200 

9,370 

9,000 

5,990 

21,400 

17,400 

34,500 

3,920 

7,580 

3,480 

1,670 

23   

4,SW 

15,300 

12,100 

9,000 

5,990 

18,700 

16,100 

55,000 

5,150 

14,500 

3,920 

1,880 

24  .   

5i42< 

12,900 

19,100 

11,300 

5,99© 

10,500 

14,100 

63,100 

3,700 

9,370 

3,480 

1,810 

25   

5,421 

11,700 

20,000 

14,100 

5,71X1 

14,500 

12,100 

42,500 

3,480 

9,000 

3,270 

1,810 

26   

4,890 

10,500 

19,100 

17,000 

6,920 

12,900 

11,300 

37,900 

3,270 

7,250 

3,060 

1,670 

27   

4,040 

9,370 

20,900 

15,700 

7,580 

11,300 

12,500 

27,200 

3,060 

6,600 

2,660 

1,670 

28   

4,640 

8,630 

19.100 

13,300 

7,580 

13,700 

13,700 

21,400 

3,270 

6,920 

2,660 

1,670 

29   

4,040 

7,920 

15.700 

11,700 

20,900 

12,900 

16,100 

3,270 

9,750 

2,660 

1,810 

30   

4,890 

7,250 

13,700 

10,900 

21,800 

12,100 

10,500 

3,920 

10,500 

2,470 

1,810 

31   

5,990 

12,500 

9,750 

19,100 

10,500 

8,630 

2,470 

NOTE. — Discharge  Jan.  10-16  estimated,  because  of  ice,  from  weather  records  and  study 
of  gage  height  graph. 
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Daily  discharge,  in  second-feet,  of  North  Branch  Susquehanna  River  at  Wilkes-Barre,  for  the 
period  October  1,  1918,   to  September  SO,  1920 


Day 

Oct . 

XT™* 
*N  OV. 

Dec . 

Jan . 

Feb . 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept . 

1919-1920 

1  .   

1,810 

8,630 

20,400 

4,600 

2,400 

2,660 

43,100 

20,400 

3,480 

2,660 

4,890 

4,890 

o 

1,740 

17, 80(. 

17,800 

4,400 

2,400 

2,860 

39,000 

18,200 

3,270 

2,660 

4,390 

4,390 

1,670 

24 ,  56v 

14,500 

4,200 

2,400 

2,660 

35,900 

17,800 

3,270 

2,660 

3,920 

4,150 

4 

1,670 

22, 20v 

11,700 

3,800 

2,400 

2,800 

33,500 

15,300 

2,860 

2,660 

3,7(X) 

3,920 

5  

1,610 

22,200 

9,000 

3,400 

2,400 

6,920 

31,500 

12,900 

3,480 

2,660 

4,150 

3,700 

6   

1,610 

23,200 

8,270 

3,200 

2,400 

19,6(10 

30,100 

12,500 

4,640 

2,660 

3,700 

3,700 

7   _ 

1,550 

20, 400 

6,600 

.3,000 

2,600 

29,000 

30,600 

11,300 

3,920 

2,290 

3,270 

3.700 

S   

1,550 

17 , 000 

7,920 

3,000 

2,600 

29,600 

29,100 

9,370 

3,480 

2,660 

3,270 

4,150 

9  -   

1,500 

13,300 

8,630 

2,800 

2,600 

26,300 

24,500 

9,000 

3,270 

2,860 

3,270 

3,480 

10  

1,500 

11,300 

10,900 

2,800 

■2,600 

24,000 

22 ,200 

9,000 

3,270 

2,470 

2,860 

3,920 

11   

1,610 

9,750 

14.500 

2,600 

2,600 

24,500 

20,000 

8,630 

3,060 

2,470 

3,270 

9,000 

12   

1.610 

9,S70 

15,700 

2,600 

2,800 

49,900 

17,000 

8,630 

3,060 

2,470 

5.15U 

20,000 

13  _   

1,810 

9,750 

12:,  900 

2,400 

2,800 

130,000 

16,500 

17,000 

3,060 

3,060 

7,920 

15,700 

14   

2,120 

12,500 

16,500 

2,400 

2,800 

130,000 

20,900 

16,100 

2,860 

2,860 

9,370 

17,000 

15   

2,200 

13,700 

18,200 

2,400 

2,600 

77,400 

25,900 

12,500 

2,660 

2,660 

10,500 

21,400 

1(5   

2,120 

12,100 

18,700 

2,400 

2,600 

58,200 

23,600 

9,750 

2,470 

3,270 

10,900 

16,500 

17   

2. .660 

10.500 

14,500 

2,40i  2,600 

09,200 

21,800 

9,000 

2,860 

2,860 

12,100 

12,100 

IS   

3,480 

9,000 

6,000 

2,401 

2,600 

.80,700 

23,600 

7,920 

5,150 

2,660 

13,700 

9,370 

19  ...   

3;,  700 

7,921: 

4,001 

2,40 

3,00i 

63,100 

22,700 

6,92f 

5,150 

2,290 

26,900 

6,920 

20    -  -   

3,920 

7,250 

3,400 

2,400 

3,000 

51,500 

19,100 

6,290 

4,890 

3,060 

22,200 

5,990 

21   

3,480 

6,920 

3,400 

2,400 

3,000 

42,000 

17,000 

6,290 

9,000 

3,060 

16,100 

5,990 

22   

3,270 

6,200 

3,400 

2,400 

3,000 

36,900 

17,000 

6,600 

6,920 

2,860 

11,300 

5,150 

°S    _  _  _   

3,270 

5,990 

3,600 

2,800 

3,000 

39,500 

17,000 

7,920 

5.990 

4 , 390 

8,270 

4,640 

24   

2.860 

5,700 

4,000 

2,800 

3,000 

47,200 

17,400 

9,000 

4,830 

23,200 

6,920 

4,390 

25   

2,860 

5,700 

4,000 

2,800 

5,000 

58,200 

16.500 

7,250 

4,150 

48,300 

5,990 

4,150 

26   

2,660 

9,750 

4,000 

2,800 

3,000 

70,800 

15,700 

6,290 

3,520 

34,500 

5,150 

3,700 

27   

2,860 

30,600 

4,200 

2,600 

2,800 

79,800 

14,500 

5,700 

3,270 

18,200 

4,640 

3,480 

28   

3,060 

42,500 

4,400 

2,60(1 

2,800 

81,500 

13,300 

5,150 

3,060 

12,900 

4,150 

4,150 

29   

3,060 

34,000 

4,400 

2,400 

2,800 

72,400 

14,100 

4,640 

2,860 

9,000 

4,610 

6,290 

3V   

4,150 

25,000 

4,600 

2,400 

59,000 

19,600 

3,920 

2,660 

6,920 

7,250 

9,000 

31   

6,920 

4,600 

2,400 

49,300 

3,920 

5,700 

5,420 

NOTE— Discharge  Dec.  18  to  Feb.  29  estimated,  because  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 


Monthly  Discharge  of  North  Branch  Susquehanna  River  at  Wilkes-Barre,  for  the  period 
October  1,  WIS,  to  September  SO,  1920 

(Drainage  area,  9,960  square  miles) 


Month 

Discharge  in  Second-feet 

Run-off 

Maximum 

Minimum 

Mean 

Second-feet 
per  square 
mile 

Depth  in 
inches 

1918-1919 

October     - 

28,700 

4,640 

9,190 

0.923 

1.00 

November  _ 

36,4(10 

6,290 

14,200 

1.43 

1.60 

December   

21,400 

5,150 

11,500 

1.15 

1.33 

January    .    . 

23,600 

9,000 

12,100 

1.21 

1.40 

February                   _   - 

11,300 

3,700 

6,480 

.651 

.68 

March                       — -  

36,400 

9,750 

20,800 

2.09 

2.41 

April  -   

39,000 

11,300 

20,700 

2.08 

2.32 

May      -  . 

63,100 

9,750 

26,200 

2.63 

3.03 

June  - 

9,('l«l 

3,060 

4,700 

.472 

.53 

July   

14,500 

2,040 

4,580 

.460 

.53 

August        -  _  .  

6,290 

2,470 

3,690 

.370 

.43 

September                        -  -- 

2,470 

1,670 

1,980 

.199 

.22 

The    year,  - 

63,100 

1,670 

11,400 

1.14 

15.54 

10m 
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Monthly  Discharge  of  North  Branch  Susquehanna  River  at  Wilkes-Barre ,  for  the  period  October 

1,  1918,  to  September  30,  1920 
(Drainage  area,   9,960  square  miles) 


Month 


1919-1920 

October   

November   

December   

January   

February   

March   

April   

May   ^  

June   

July   

August   

September   

The  year   


Discharge  in  Second-feet 


Maximum 


42 
20 
4 
3 
130 
43 
20 
9 
48 
25 
20 


,920 
500 
,400 
600 
000 
009 
,100 
400 
000 
SCO 
,900 
,400 


130,000 


Minimum 


1,500 
5,700 
3,400 
2,400 
2,400' 
2,660 
3,300 
3,920 
2,470 
2,290 
2,860 
3,480 


1,500 


Mean 


2,580 
15,200 
9,180 
2,840 
2,710 
49,000 
23,100 
9,840 
2,900 
7,190 
7,690 
7,500 


Run-off 


Second-feet 
per  square 
mile 


11,800 


0.259 
1.53 
.922 
.285 
.272 
4.92 
2.32 
.98! 
.392 
.722 
.772 
.753 


1.18 


SUSQUEHANNA  BASIN— STATION  NO.  11 


WAPWALLOPEN  CREEK  NEAR  WAPWALLOPEN 


Location,— At  single  span  steel  highway  bridge,  known  as  Harts 
Bridge,  3.5  miles  southeast  of  Wapwallopen,  Luzerne  County,  and  3.5 
miles  above  mouth  of  creek. 

Drainage  Area. — 46  square  miles. 

•  Records  Available.— October  24,  1919,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Calvin  P.  Readier. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading.  ( 

Channel  and  Control. — Left  bank  is  high  and  not  subject  to  over- 
flow; right  is  of  medium  height  and  becomes  inundated  during  ex- 
tremely high  stages.  Bed  is  composed  of  gravel  and  boulders.  Con- 
trol is  at  a  riffle  about  1,000  feet  below  gage,  where  bed  is  composed 
of  a  compact  formation  of  coarse  gravel  and  boulders ;  probably  per- 
manent 

Extremes  of  Discharge.— 1919-1920  Maximum  stage  during  the 
period,  determined  from  hydrograph,  7.4  feet  at  11  p.  m.  March  5, 
discharge  not  determined;  minimum,  0.94  foot  several  times  in  Sep- 
tember (discharge,  6  second-feet). 
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Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Regulation. — The  operation  of  grist  mills  above  the  station  may 
cause  variation  in  stage  during  low  flows.  There  is  very  little 
storage  at  the  mill  dam  1.5  miles  above  the  gage;  at  the  dam  3.5 
miles  above  the  gage  there  is  some  storage  and  flow  during  part 
of  day,  at  time  of  low  water,  can  probably  be  stored. 

Accuracy. — Stage-discharge  relation  permanent  throughout  the 
year  except  as  affected  by  ice  December  17-27,  January  9-22  and 
February  13  to  March  12.  Rating  curve  fairly  well  defined  between 
15  and  300  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily 
discharge  ascertained  by  applying  daily  mean  gage  height  to  rating 
table.    Results  good  except  for  extreme  stages  when  they  are  fair. 

Cooperation.— Station  is  maintained  in  cooperation  with  M.  O. 
Leigh  ton,  Consulting  Engineer,  Washington  D.  C. 


Discharge  Measurements  of  Wapwallopen  Creek  near  Wapwallopen,  during  the  year  ending 

September  30,  19io 


No. 

Date 

Made  by 

Gage 
height 

Discharge 

1919 

Feet 

Sec. -ft. 

1 

Oct.  24 

H. 

1.  Landis              -.  -—     

1.54 

41.4 

1920 

2 

Jan.  12a 

R. 

O.  Batlev   

2.08 

41.4 

3 

Feb.  13  b 

H. 

L.  Landis   -  -     — _   

1.26 

28.6 

4 

Mar.  19 

H. 

B.   Graves      . 

3.10 

281 

5 

22 

do   

2.60 

184 

May  27c 

H. 

1.44 

41.6 

7 

June  12d 

0. 

1.28 

23.0 

b 

22 

R. 

H.  Hosmer                           --  --  _   

2.03 

99.4 

9 

Aug.  18 

J. 

M.  Snavely               .--  _  

1.98 

91.2 

10 

Sept.  9c 

H. 

L.  Landis                  .          -   —  --   

1.14 

14.2 

11 

22d 

0. 

W.  Hartwell   

1.16 

14.7 

a  Measurement  made  through  complete  ice  cover  300  feet  below  gage, 

b  Measurement  made  through  complete  ice  cover  500  feet  below  gage, 

c  Measurement  made  by  wading  1000  feet  below  gage, 

d  Measurement  made  by  wading  800  feet  below  gage. 
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Daily  Mean  Gage  Height,  in  feet,  of  Wapwallopen  Creek  near  Wapwallopen,  far  the  year  ending 

September  SO,  1920 


Dec 

Feb.  1 

]Vl.tir. 

Apr . 

May 

June 

July 

Aug . 

Sept . 

2.20 

1.52 

1.26 

2.12 

1.89 

1.86 

1.23 

1.35 

1.32 

1.01 

1.28 

2.19 

2.18 

1.78 

1.25 

1.31 

1.23 

1.08 

X-VO 

1  9^ 

2.26 

2.00 

1 .74 

1 .28 

1 .28 

1.06 

1.02 

1  Q9 

x .  yz 

1  38 

1 .24 

2.44 

2.04 

1.68 

1.31 

1.28 

1.09 

1.02 

9  (\A. 

1  9ft 
1  .  >20 

1 .26 

4.62 

2.55 

1.62 

2.18 

1.26 

1.05 

1.00 

1.76 

1.22 

1.24 

6.82 

2.54 

1.60 

2.18 

1.30 

1.10 

1.24 

1  *Tft 

JL .  £Z 

1  99 

5.78 

2.38 

1 .54 

1.56 

1.33 

1.18 

1.46 

X.  CU 

1  9J 

1  IS 

5  20 

9  9Jn 

1.58 

1.40 

1 .39 

1^20 

1.33 

o  qo 

1 .  it 

1 .17 

4.68 

2.15 

1.56 

1.34 

1.25 

1.15 

1.2J 

0  9'K 
4  .ZO 

9  is; 

1 .17 

4.48 

2.08 

1 .58 

1.32 

U17 

1.06 

.  1.30 

2.00 

2.23 

1.18 

4.80 

1.99 

1.6u 

1.22 

1.12 

1.14 

1.28 

1.90 

1  9/1 

5.25 

1  94 

1 .60 

1 .20 

1.72 

1.08 

1.10 

2 .  14 

9  l> 

1  *V) 

5.50 

2. 32 

Z.24 

1.36 

1.00 

.9(1 

o  on 

1 .9"8 

JL .  oU 

A  9fl 

2.10 

2.35 

1.28 

1.93 

.96 

2.88 

1.97 

2 .04 

O.AO 

1 .  ai 

1.56 

1.71 

1.52 

1.03 

2.3? 

1.86 

2.14 

3.4G 

2.05 



1.52 

1.7S 

1.34 

1.02 

1.72 

o  on 

i  9n 

9  CI 



2.20 

1.76 

1.64 

1.00 

2.1^ 

1 .66 

i.rfl 

O  .4:Z 

9  ^9 



3.12 

1.23 

1.88 

.98 

2.  Si 

1.63 

2 .22 

3  .16 

9  9-Q 

2.97 

1 .37 

1.60 

.96 
.94 

2.91 

1.58 

2 .25 

O  GTI 

z.yi 

9  17 

2.36 

1.32 

1.44 

2.85 

1.50 

2.18 

2.72 

2.30 

2.10 

1.22 

1.43 

1.00 

2.48 

1.44 

2.12 

2.62 

2.22 

1.78 

1 .98 

1.17 

1 .  -  " 

.97 

2.26 

1.38 

2.18 

2.58 

2.10 

1.60 

1.86 

1.58 

1.24 

!98 

2^17 

1.38 

2.28 

2.64 

2.03 

1.53 

1.76 

1.38 

1.22 

1.00 

2.32 

1.36 

2.21 

2.61 

1.92 

1.56 

1.66 

1.30 

1.12 

.96 

1.94 

1.35 

2.02 

2.50 

1.81 

1.50 

1.58 

1.23 

1.18 

1.00 

1.32 

2.04 

2.51 

1.82 

1.46 

1.55 

1.16 

1.14 

1.00 

1.61 

1.31 

2.09 

2.32 

1.86 

1.43 

1.49 

1.14 

1.04 

1.80 

'    1 .7'8 

1.39 

2.14 

2.16 

1.78 

1.37 

1.4C 

.99 

1.21 

1.66 

1.70 

1.28 

2.08 

1.74 

1.34 

1.40 

.96 

1.22 

2.35 

1.73 

1.26 

1.98 

1.33 

1.08 

1.08 

1 

Day 


1919-1920 


6 
7 
8 

9  ._ 
10 


11 
12 

13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23' 
24 
25 

20 
27 
28 
29 
30 

31 


1.49 
1.32 

1.28 
1.28 
1.31 
1.28 
1.24 

1.60 


2.06 
2.30 
2.00 
1. 
2. 

2.28 
2. 
2.  OS 
1.94 
1.75 

1.8: 
1.8S 
j..9S 
1.78 
1.70 

1.65 
1.64 
1.62 
1.58 
1.55 

1.54 
1.48 
1.51 
1.50 
1.42 

2.43 
3.78 
2.70 
2.50 
2.55 


NOTE. — Station  was  established   on  -Oct.  24, 
Jan.  9-22  and  Feb.    13  to   Mar.    12   affected   by  ice 
observed . 


1919  Stage— discharge  relation  Dec.  17-27, 
Gage  height  Dec.  27  and  May  13-21  not 


V 
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Daily  discharge,  in 

second- 

feet,  oj 

Wapwallopen 
September 

Greek 
30,  It 

near 
20 

Wapwallopen, 

for  the  year 

ending 

Day 

1 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

Maiy 

June 


1 

July 


Aug. 

Sept. 

i919-1920 
1   

102 

122 

43 
36 

22 

40 

82 

78 

'JO 

28 

20 

9 

136 

102 

23 

50 

122 

69 

21 

25 

20 

12 

3   

95 

87 

37 

21 

55 

95 

64 

23 

23 

11 

9 

i  .   

78 

85 

30 

20 

70 

102 

-58 

25 

23 

12 

9 

5   

230 

102 

22 

22 

380 

176 

52 

122 

22 

10 

8 

6   

136 

67 

19 

20 

1,000 
600 

176 

50 

122 

24 

12 

20 

7   

108 

67 

19 

19 

151 

45 

46 

26 

17 

37 

8   

102 

71 

20 

17 

400 

129 

48 

32 

31 

18 

26 

9   

88 

144 

40 

16 

320 

115 

46 

27 

21 

15 

18 

10   

66 

129 

85 

10 

280 

108 

48 

26 

16 

11 

24 

11   

75 
81 

95 

60 

17 

380 

94 

50 

19 

14 

15 

22 

12   

as 

40 

18 

750 

88 

50 

18 

62 

12 

12 

13   

85 
69 

115 

36 

24 

1,100 

136 

100 

129 

29 

8 

7 

14   

250 

28 

32 

580 

108 

100 

144 

23 

■  87 

7 

IS 

60 

2*0 

24 

34 

3-25 

79 

700 

46 

61 

43 

10 

16   L_- 

55 

151 

23 

36 

375 

102 

55 

43 

69 

27 

9 

17  _ 

54'  110 

22 

36 

580 

230 

48 

122 

-  67 

54 

8 

18   

52 

85 

22 

36 

350 

107 

44 

280 

20 

81 

8 

19  ...  

48 

65 

21 

36 

300 

136 

40 

250 

30 

50 

7 

20   

46 

55 

21 

36 

240 

115 

40 

144 

26 

36 

6 

21   

45 1  50 

23 

34 

202 

136 

70 

115 

19 

35 

8 

22   

39  50 

26 

34 

184 

122 

69 

93 

16 

22 

7 

23   

42 

50 

55 

30 

34 

184 

108 

50 

78 

48 

20 

8 

■M   

40 

41 

30 

34 

193 

102 

44 

67 

30 

19 

8 

25   

26'  34 

65 

29 

32 

184 

85 

46 

56 

24 

14 

7 

26   

23 

15S 

ec 

28 

32 

167 

72 

41 

48 

20 

17 

8 

27   

23  460 

50 

26 

32 

167 

73 

37 

if 

16 

10 

8 

28   

25 

202 

51 

25 

32 

136 

78 

35 

40 

15 

10 

71 

29   

23 

167 

69 

23 

32 

115 

68 

30 

32 

8 

19 

56 

30   

20;  176 
50  

60 

23 

10S 

64 

27 

32 

7 

19 

144 

31   

63 

22 

93 

26 

12 

12 

NOTE. — Station  was  established  on  Oct.  24,  1919.  Discharge  Dec.  17-27,  Jan.  9-22  and 
Feb.  13  to  Mar.  12  estimated,  because  of  ice,  from  discharge  measurements,  weather  records 
and  study  of  gage  height  graph.  Discharge  May  13-21  estimated,  because  of  no  gage  height 
record . 


Monthly   Discharge  of   Wapwallopen   Creek   near  Wapwallopen,   for   the   year   ending  September 

30,  1920 
(Drainage   area,    46   square  miles) 


Month 

Discharge  in  Second-feet 

Run-off 

Maximum 

Minimum 

Mean 

Second-feet 
per  square 
mile 

Depth  in 
inches 

• 

1919-1920 

November 

460 

34 

104 

2.26 

2.52 

December 

250 

50 

91.9 

2.00 

2.31 

January  . 

85 

19 

30.1 

.654 

.75 

February 

36 

16 

27.5 

.598 

.64 

March 

1,100 

40 

320 

fl.OiS 

-",.02 

April 

230 

64 

114 

21.48 

2.77 

100 

36 

52.6 

1.14 

1.31 

June 

280 

18 

75.5 

1.64 

1.83 

July 

69 

7 

'27.6 

.600 

.69 

August 

87 

8 

24.7 

.537 

.62 

September 

144 

6 

19.8 

.430 

.4S 

The 

Year        .  - 

L 
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SUSQUEHANNA  BASIN — STATION  NO.  12 


NESCOPECK  CREEK  NEAR  ST.  JOHNS 


Location. — At  single-span  steel  highway  bridge,  the  first  above  the 
Wilkes-Barre  &  Hazelton  Railway  bridge,  near  St.  Johns,  Luzerne 
County. 

Drainage  Area. — 49  square  miles. 

Records  Available.— July  13,  1916,  to  September  30,  1920. 

Gage: — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Mrs.  Edwin  Sterling.  Elevation  of  gage  zero  1,116.47  feet. 
United  States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control— Both  banks  are  high  and  not  subject  to 
overflow.  Bed  is  composed  of  gravel  and  boulders.  Control  consists 
of  boulders  50  feet  below  gage;  probably  permanent. 

Extremes  of  Discharge. — 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  4.20  feet  at  5.30  p.  m.  March  10 ;  minimum,  1.19  feet 
October  2. 

1919-1920 :  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  8.0  feet  at  midnight  March  13-14  (discharge,  about  2,540 
second-feet)  ;  minimum,  1.14  feet  at  7  a.  m.  September  26  (discharge. 
9  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  well  defined  below  100  second-feet  and  fairly 
well  defined  between  100  and  500  second-feet.  Gage  read  to  hun- 
dredths twice  daily.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.  Results  good  except  for  medium 
and  high  stages  when  they  are  fair. 
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Discharge  Measurements  of  Nescopcck  Creek  near  St.  Johns,  during  the  period  October  1,  1918, 

to  September  30,  1920 


No. 

Date 

Made  by 

(jage 

Discharge 

height 

1918 

Feet 

Sec. -ft. 

9 

Oct.  3 

1.78 

A  9 

1919 

Lo 

10 

July  15a 

1.49 

1920 

DO.  0 

11 

Jan.  9b 

H.  L.  Landis      _              -     -   — -  -   — 

2.91 

12 

Feb.  11c 

do   

L.  to 

91  1 

Oi.  .  J. 

13 

Mar.  20 

3.49 

403 

14 

Mar.  21 

do    

3.10 

298 

15 

Mar.  24 

do   

3.69 

493 

16 

May  27 

0.   W.  Hartwell     

1.90 

62.2 

17 

June  lid 

do   

1.60 

30.4 

18 

Aug.  18e 

J.  M.   Snavely      —  

1.77 

48.6 

19 

Sept.  9f 

1.29 

13.4 

a  Measurement  made  by  wading  800  feet  below  gage. 

b  Measurement  made  through  partial  ice  cover. 

c  Measurement  made  through  complete  ice  cover. 

d  Measurement  made  by  wading  10  feet  below  gage. 

e  Measurement  made  by  wading  at  gage. 

f  Measurement  made  by  wading  1000  feet  below  gage. 


Daily  Mean  Gage  Height, 


in  feet,  of  Nescopeck  Creek  near  St.  Johns,  for  the  period  October  1, 
1918,    to   September   30,  1920 


Day 


1918-1919 


9   

10   


11  - 

12 

13 

14  ._ 

15  __ 


)ct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1.29 

2.80 

1.60 

2.55 

2.20 

3.10 

2.60 

2.05 

1.85 

1.50 

1.80 

1.30 

1.19 

2.70 

1.60 

3.00 

2.20 

3.75 

2.55 

2.20 

1.80 

1.50 

1.80 

1.30 

1.81 

2.50 

1.70 

2.90 

2.10 

3.80 

2.40 

2.10 

2.15 

1.50 

1.78 

1.30 

1.80 

2.40 

1.75 

2.60 

2.00 

2.55 

2.40 

2.00 

2.45 

1.50 

1.74 

1.30 

1.80 

2.35 

1.75 

2.60 

1.90 

2.15 

2.45 

2.00 

2.1C 

1.50 

1.70 

1.28 

1.90 

2.30 

1.70 

2.90 

1.80 

2.C5 

2.40 

2.00 

1.S5 

1.60 

1.64 

1.25 

2.40 

2.20 

1.70 

2.90 

1.70 

1.90 

2.30 

2.00 

1.80 

1.50 

1.45 

1.20 

2.40 

2.20 

1.70 

2.90 

1.85 

1.85 

2.20 

2.00 

1.80 

1.40 

1.38 

1.20 

2.30 

2.20 

1.70 

2.90 

1.90 

2.70 

2.30 

2.20 

1.75 

1.35 

1.35 

1.28 

2.20 

1.85 

1.70 

2.95 

1.90 

4.15 

2.30 

2.70 

1.70 

1.40 

1.38 

1.32 

1.85 

1.80 

1.70 

3.25 

1.90 

3.75 

2.40 

3.65 

1.7< 

1.80 

1.56 

1.30 

1.80 

1.65 

1.70 

3.50 

1.80 

2.80 

3.35 

3.65 

1.65 

1.75 

1.55 

1.26 

1.80 

1.60 

1.80 

3.50 

1.80 

2.55 

2.80 

2.80 

1.60 

1.55 

1.54 

1.22 

1.80 

1.60 

1.95 

3.50 

2.35  2.60 

2.60 

2.70 

1.90 

1.35 

1.54 

1.20 

1.80 

1.50 

2.50 

3.50 

2.60 

2.55 

2.45 

2.55 

3.20 

1.40 

1.50 

1.20 

1.80 

1.35 

2.70 

3.50 

2.95 

2.45 

2.45 

2.40 

2.55 

1.50 

1.50 

1.20 

1.80 

1.30 

2.50 

3.15 

2.80 

2.70 

3.50 

2.40 

1.60 

1.50 

1.50 

1.20 

1.75 

2.45 

2.35 

2.60 

2.60 

2.80 

3.70 

2.40 

1.60 

1.49 

1.50 

1.20 

1.60 

2.65 

2.00 

2.25 

2.25 

2.65 

3.35 

2.40 

1.60 

1.50 

1.50 

1.20 

1.60 

2.40 

2.00 

2.20 

1.90 

2.60 

2.75 

2.40 

1.75 

1.80 

1.48 

1.20 

1.60 

2.35 

2.15 

2.20 

1.90 

2.55 

2.60 

2.40 

1.75 

3.32 

1.46 

1.20 

1.60 

2.20 

2.20 

2.20 

1.90 

2.45 

2.50 

2.40 

1.60 

3.71 

1.45 

1.22 

1.60 

1.90 

2.40 

2.10 

2.00 

2.35 

2.35 

2.95 

1.60 

3.62 

1.40 

1.40 

1.60 

1.75 

2.60 

2.05 

2.00 

2.25 

2.20 

3.00 

1.60 

2.72 

1.381  1.40 

1.60 

1.60 

2.85 

1.90 

2.05 

2.20 

2.15 

2.65 

1.55 

2.35 

1.30 

1.30 

1.60 

1.45 

2.90 

1.90 

2.20 

2.15 

2.10 

2.45 

1.50 

2.00 

1.30  1.28 

1.70 

1.80 

2.60 

1.90 

2.15 

2.00 

2.10 

2.40 

1.65 

1.95 

1.30 

1.24 

1.70 

1.95 

2.50 

2.05 

2.05 

2.05 

2.10 

2.30 

1.65 

1.92 

1.30 

1.21 

1.70 

1.80 

2.45 

2.20 

2.25 

2.20 

2.15 

1.60 

1.90 

1.30  1.20 

1.85 

1.65 

2.35 

2.20 

2.45 

2.05 

2.05 

1.50 

1.90 

1.30 

1.20 

2.35 

2.10 

2.20 

2.65 

2.00 

1.88 

1.30 

|  

NOTE  .—Stage-discharge  relation  Jan.  6  to  19  affected  by  ice. 
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Daily  Mean  Gage  Heights,  in  feet,  of  Nescopeck  Creek  near  St.  Johns,  for  the  period  October 

1,   1918,   to  September  SO,  1920  


Day 


1919-1920 


10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Oct. 

Nov. 

Dee. 

Jan. 

1 

Feb. 

- 

1  22 

1 .96 

2.70 

2.15 

1.70 

1 .29 

2.56 

2.56 

2.50 

1.80 

1 .29 

2.80 

2.54 

3.02 

1.75 

1.26 

3^5 

2.48 

3.10 

1.58 

1.25 

3.95 

2.28 

3.40 

1.48 

1  OA 

3.50 

2.31 

3.50 

1.33 

1  25 

3.24 

2.22 

3.47 

1.49 

3.12 

2.26 

3.40 

1.63 

1.26 

2*64 

2. 32 

3.14 

1.96 

1.35 

2.24 

2.96 

3.32 

1.96 

X  ■  06 

2.32 

2.88 

3.34 

1.84 

1  60 

2.44 

2.45 

3.12 

1.78 

1  .  DO 

2.44 

2.44 

3.10 

1.61 

1.88 

2^42 

3!  28 

2.70 

1.68 

1.80 

2.35 

2.88 

2.50 

1.76 

1 .  ou 

2.26 

2.62 

2.50 

1.97 

1.75 

2.25 

2.70 

2.50 

2.00 

1 .37 

2.24 

2.57 

2.50 

2,00 

1.76 

2^20 

3.22 

2.40 

2.00 

1.57 

2.16 

3.62 

2.20 

2.00 

1  -4£ 

2.14 

3.50 

2.18 

2.00 

1.47 

2.05 

3.2C 

2.15 

1.99 

i 

X  .  ou 

1.8?" 

3.0S 

2.22 

1.98 

1.74 

1.72 

2^90 

1.60 

i  00 
1  .yy 

1.75 

1.70 

2.40 

1.60 

1.97 

1.73 

1.88 

2.38 

1.60 

1.96 

1.69 

3.92 

2.47 

1.6C 

1.96 

1.66 

3.33 

2.26 

1.60 

1.94 

1.63 

3.12 

2.18 

1.60 

1.80 

1.66 

2.88 

2.261  1.60 

1.81 

2.77i  1.60 

1  

Apr. 


1.79 
1.74 
1.72 
1.86 
4.71 

6.81 

3.98 

3.22 

3.52 

3.25 

3.16 

4.38 

6.48 

7.25 

6.00 

4.12 

3. 82 

3.77 

3.70 

3.48 

3.14 

3.24 

3.60 

3.74 

3.46 

3.57 

3.36 

3.05 

3.00 

2.86 

2.56 


May 


2.52 
2.48 
2.42 
2.38 
2.34 
2.32 
2.46 
2.72 
2.68 
2.50 

2.46 
2.30 
2.50 
2.48 
2.44 
2.45 
2.84 
3.14 
3.04 
2.80 


June  July 


66 


2.82 
2.77 
2.66 
2.51 
2.38 
2.24 
2.19 


2.26 
2.24 
2.20 
2.15 
2.08 
2.06 
2.02 
2.02 
2.00 
2.02 
2.06 
2.30 
2.54 
2.52 
2.30 
2.00 
2.00 
1.97 
1.96 
1.92 

1.86 
2.34 


1? 
95 
80 

$r 
1.70 
1.65 


1.60 
1.65 
1.75 
2.00 
2.40 
2.28 
1.90 
1.80 
1.76 
1.73 

1.71 

1.62 
1.81 
2.88 
2.61 
2.15 
2.46 
3.75 
3.72 
3.30 

2.55 
2.47 
2.42 
2.28 
2.16 
2.05 
1.99 
1.80 
1.74 
1.76 


1.76 
1.74 
1.71 
1.74 
1.68 
1.55 
1.52 
1.59 
1.54 
1.50 

1.47 
2.00 
1.71 
1.66 
1.66 
1.73 
1.55 
1.49 
1.46 
1.44 
1 
1 

1.94 
1.76 
1.62 
1.49 
1.44 
1.40 
1. 

1.38 
1.35 


Aug.  Sept. 


1.84 
1.50 
1.42 
1.38 
1.35 
1.32 
1.39 
1.42 
1.36 
1.36 
1.34 
1.33 
1.32 
1.30 
1.28 
1.31 
1.39 
1.67 
1.64 
1.51 
1.48 
1.43 
1.33 
1.31 
1.29 

1.27 
1.26 
1.24 
1.35 
1.34 
1.29 


1.26 
1.25 
1.22 
1.19 
1.16 

124 
1.71 
1.64 
1.53 
1.52 

1.52 
1.43 
1.33 
1.32 
1.29 
1.26 
1.24 
1.21 
1.20 
1.16 
1.20 
1.21 
1.17 
1.16 
1.15 
1.14 
1.17 
1.83 
1.67 
2:02 


NOTE. — Stage-discharge  relation  Dec.  17  to  Mar.  12  affected  by  ice. 

Johns,   for  the   year  ending 


Daily   discharge,   in  second-feet,   of  ^scopeck   Creek  wstvr 


St. 


Day 


1919-1920 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2-1 
25 

26 
27 
2S 
29 
30 
31 


Oot. 


Nov. 


12 
14 
14 
13 
12 
12 
12 
11 
13 
16 

25 
31 
28 
63 
52 

52 
46 
62 
IT 
29 
24 
22 
24 
45 
46 
44 
39 
36 
34 
36 
53 


Dec. 


75 
182 
236 
334 
570 

415 
334 
308 
203 
123 
132 
161 
161 
151 
142 

123 
123 
123 
114 
106 
106 
89 
63 
42 
40 
63 
535 
360 
308 
259 


Jan. 


214 
182 
182 
171 

132 

132 

114 

121 

132 

271 

259 

161 

161 

360 

159 

192 
130 
110 
110 
110 
110 
110 
110 
110 
110 

110 
110 
110 
110 
95 
90 


Feb. 


75 
65 
50 
40 
40 
40 
50 
60 
60 
60 
50 
16 
40 
36 
28 

24 
22 
19 
16 
16 

16 
16 
16 
19 
19 

19 
19 
16 
16 
11 

12 


Mar. 


12 
12 
12 
14 
14 

16 
19 
22 
24 
28 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
28 
28 
28 

28 
28 
28 
28 


Apr. 


24 
24 
24 
30 
280 
950 
420 
260 
340 
260 
240 
550 
1,660 
2,060 
1,410 
605 
505 
505 
475 
415 

308 
334 
445 
475 
415 

445 
387 
283 
283 
248 
182 


Maiy  June 


171 
171 
151 
151 
142 

132 
161 
214 
214 
1.71 
161 
132 
171 
171 
161 

161 
248 
308 
283 
236 
203 
259 
248 
236 
225 

203 
171 
151 
123 
114 


123 
123 
114 
106 
97 

89 
81 
81 
81 
81 

89 
132 
182 
171 
132 

81 
81 
76 
75 
69 
60 
142 
142 
132 
123 

97 
74 
52 
52 
40 
36 


31 
36 
46 
81 
151 

132 
66 
52 
47 
44 

41 

33 
53 
259 
192 
106 
161 
505 
475 
360 
182 
161 
151 
132 
106 
89 
80 
52 
45 
47 


Sept. 


47 
45 
41 
45 
34 

28 
25 
30 
27 
24 
22 
81 
41 
36 
36 

44 

28 
24 
22 
21 

18 
16 
72 
47 
33 
24 
21 
19 
18 
18 

16 


58 
24 
20 
18 
16 

15 
18 
20 
17 
17 
16 
16 
15 
14 
13 
14 
18 
37 
35 
25 

23 
20 
16 
14 
14 

13 
13 
12 
16 
16 
14 


13 
12 
12 
11 
10 
12 
41 
35 
26 
25 
25 
20 
16 
15 
14 

13 
12 
11 
11 
10 

11 
11 
10 
10 

10 

9 
10 
56 
37 
81 


NOTE  —Discharge  Dec.  17  to  Mar.  12  estimated,  because  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  Nesoopeok  Creek  near  St.  John*,  for  the  year  ending  September  30.  1920 

(Drainage   area,    49   square  miles) 


Month 


1919-1920 

October   

November   

December  

January   

February   

March   

April   

May   

June   

July   

August   

September   

The   Tear  __ 


Discharge  in  Second-feet 


Maximum 


63 
570 
360 
75 
30 
2,000 
308 
lv' 
505 
81 
58 
81 


2,060 


Minimum 


11 

40 
90 
12 
12 
24 
114 
36 
31 
16 
12 
9 


Mean 


31.2 

19!) 

151 
32.9 
25.1 

479 

188 
97.2 

131 
32.4 
19.3 
19.6 


117 


Run-off 


Second-feet 
per  square 
mile 


0.637 

4.06 
3.08 
.671 
.512 
9.78 
3.84 
1.98 
2.67 
.661 
.394 
.400 


2.39 


Depth  in 
inches 


0.73 

4.53 
3.55 
.77 
.55 
11.28 
4.28 
2.28 
2.9S 
.76 
.45 
.45 


32.61 


SUSQUEHANNA  BASIN— STATION  NO.'  13 


FISHING  CREEK  AT  BLOOMSBURG 


Location.— At  single-span,  wooden  covered,  highway  bridge,  known 
as  Eed  Rock  Bridge  Bloomsburg,  Columbia  County. 
Drainage  Area.— -355  square  miles. 

Records  AvkilaUe.— January  27,  1914,  to  September  30,  1920. 
Gage.— Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  L.  Norman  Cox. 

Discharge  Measurements.— Made  from  upstream  side  of  bridge  or 
by  wading. 

Channel  and  Control.— Both  banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  sand  and  gravel.  Control  is  at  a  riffle, 
where  the  bed  is  composed  of  gravel,  about  700  feet  below  gage; 
practically  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  gage  height  ob- 
served during  the  year,  7.60  feet  at  noon  July  21;  minimum,  2.01 
feet  at  6.40  a.  m.  September  29. 

1919-1920:  Maximum  stage  during  the  year,  estimated  from  hy- 
drognaph,  11.4  feet  at  4  a.  m.  March  13  (discharge  about  11,800 
second-feet)  ;  minimum,  2.00  feet  at  8  a.  m.  October  5  (discharge, 
42  second-feet). 
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Icei—  Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Eating  curve  well  defined  below  GOO  second-feet  and  fairly 
well  defined  between  600  and  2,200  second-feet.  Gage  read  to  hun- 
dredths twice  daily;  during  high  stages  more  frequently.  Daily 
discharge  ascertained  by  applying  daily  mean  gage  height  to  rating 
table.    Results  fair. 


Discharge  Measurement*   of  Fishing  Greek  at  Bloomsburg    during  the  period  October  1,  1918, 


to  September  SO,  1920 


No. 


11 


12 


14 
15 
If, 
17 


Date 


1918 
Oct.  5 

1919 
July  l?a 
Oct.  9b 

1920 
Jan.  13c 
Feb. 14d 
June  13e 
Aug.  m 


Made  by 


J.  D.  Reckorc? 


Peterson  &  Landis 
H.  L.  Landis   


Discharge 


do 
do 
do 

M.  Snave'y 


Feet 
3.20 


2.89 
2.65 


3.17 
2.94 
2.71 
2.98 


Sec. -ft. 
317 


190 
135 


287 
222 
167 
215 


BMonsnrpmpnt  made  bv  wading  1,000  feet  above  gage.  . 
b£St  made  by  wading  500  feet  above  gage,  considerable  fluctuation  owing  to 
operation  of  power  plant. 
(•Measurement  made  through  partial  ice  cover. 
1 1  Measurement  made  through  partial  ice  cover  40  feet  below  gage. 
eMeasurement  made  by  wading  1000  feet  above  gage. 
fMeasurement  made  by  wading  1500  feet  above  gage. 


Daily  Mean  Gage  Height, 


in  feet,  of  Fishing  Creek  at  Bloomsburg,  for 
1918,   to   September  30,  1920 


he  period  October  1, 


Day 


1918-1919 


1  . 

2  . 

3  . 
4 

5 
6 
7 
8 
9 
10 

n 

12 
13 
14 
15 
16 
17 
18 
1!' 
20 
21 
22 
23 
24 
25 

26 
27 
;<,« 
29 
30 
31 


Oct. 


3.58 
3.46 
3.42 
3.36 
3.28 
4.72 
4.74 
4.44 
4.06 


Nov. 


3.80 
3.65 
3.58 
3.54 
3.42 
3.31 

3.30 
3.25 
3.19 
3.12 
3.06 
3.48 
3.44 
3.26 
3.15 
£.12 

3.29 
3.72 
3.24 
3.32 
3.74 
5.70 


4.1)6 
4.67 
4.44 
4.08 
4.04 

3.76 
3.74, 
3.61 
3.46 
3.51 

3.38 
3.31 
3.22 
3.24 
3.16 
3.06 
3.06 
4.38 
4.42 
4.21 

4.04 
3.91 
3.77 
3.65 
3.56 

3.47 
3.37 
3.35 
3.52 
3.43 


Dec. 


3.26 
3.20 
3.18 
3.21 
3.18 

3.16 
3.07 
3.06 
3.06 
3.08 
3.03 
3.18 
3.31 
3.68 
3.85 
3.97 
3.85 
3.74 
3.69 
3.57 
3.49 
3.59 
6.44 

r>  54 

5.39 

4.94 
4.61 
4.45 
4.19 
3.97 
3.77 


Jan. 


4.03 
5.53 
5.23 
4.15 
4.27 
4.40 
4.31 
4.29 
4.00 
3.82 

3.83 
3.34 
3.49 
3.60 
3.58 
3.45 
3.35 
3.41 
::.  15 
3.48 

3.42 
3.41 
3.48 
5.51 
4.94 

4.56 
4.26 
4.03 
3.79 
3.62 

3.57 


Feb. 


Mar. 


Apr. 


3.49 
3.20 
3.28 
3.34 
3.30 
3.20 
3.05 
3.09 
3.04 
3.02 

2.93 
2.92 
2.98 
3.59 
4.00 

3.80 
3.60 
3.46 
3.33 
3.28 
3.34 
3.30 
3.32 
3.46 
3.50 

3.58 
4.19 
4.00 


5.28 
5.09 
4.77 
4.48 
3.33 

3.36 
4.17 
4.01 
5.18 
6.37 

5.33 
4.79 
4.49 
4.27 
4.03 
4.13 
4.83 
4.93 
4.81 
4.55 
4.35 
4.21 
3.91 
3.84 
3.73 

3.63 
3.71 
4.90 
4.34 
4.18 
4.14 


3.97 
3.S8 
8.77 
3.73 
3.74 

3.63 
3.54 
3.45 
3.59 
3.57 

3.59 
4.83 
4.49 
4.33 
4.24 


May 


4.44 
5.08 
4.86 
4.58 
4.34 
4.16 
3.96 
3.78 
3.82 
3.75 

3.65 
3.54 
3.48 
3.48 
3.40 


3.37 
3.78 
3.66 
3.52 
3.52 

3.43 
3.45 
3.44 
3.55 
5.12 
5.72 
5.10 
4.67 
4.37 
4.12 

4.01 
3.96 
4.02 
3.70 
3.63 

4.18 
4.60 
5.18 

4.82 
4.49 

4.17 
3.95 
3.80 
3.62 
3.52 
3.38 


June 


3.29 
3.17 
3.10 
3.01 
2.97 
2.95 
3.15 
3.00 
2.91 
2.91 
2.84 
2.83 
2.73 
2.71 
2.97 
3.22 
3.07 
2.96 
2.79 
2.76 
2.76 
2.71 
2.61 
2.67 
2.58 

2.56 
2.74 
2.83 
2.67 
2.31 


July 


2.67 

2.65 

2.41 

2.51 

2.48 

2.69 

2.67 

2.63 

2.37 

2.54 

2.86 

2.66 

2.42 

2.23 

2.84 

2.19 

2.92 

2.77 

2.65 

2.74 

6.14 

4.93 

4.46 

3.87 

3.54 

3.32 
3.30 
3.26 
3.10 
2.99 
2.95 


Aug.  Sept. 


3.08 
2.94 
2.92 
2.80 
2.79 
3.00 
3.30 
3.04 
2.92 
2.81 
2.76 
2.70 
2.28 
2.52 
2.29 
2.71 
2.61 
2.56 
2.85 
2.80 

2.74 
2.76 
2.52 
2.70 
2.59 
2.24 
2.29 
2.24 
2.74 
2.58 
2.30 


2.45 
2.24 
2.29 
2.35 
2.44 
2.40 
2.36 
2.14 
2.10 
2.66 

2.69 
2.55 
2.31 
2.46 
2.36 

2.10 
2.36 
2.39 
2.31 
2.14 

2.12 
2.05 
2.36 
2  40 
2.23 

2.15 
2.13 
2.08 
2.06 
2.17 


NOTE — Stage — discharge  relation  Jan.  5  to  11  affected  by  ice. 


153 


Daily  Mean  Gage  Height,  in  feet,  of  Fishing  Greek  at  Blooms  our g,  for  the  period  October  1, 

1918,  to  September  30  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

_ 

2 

16 

4.50 

4.52 

3.13 

3 

12 

2 

94 

4 

36 

3.82 

2 

85 

2 

94 

2 

90 

2.89 

2 



2 

16 



4.15 

3.37 

3 

18 

2 

84 

4 

40 

3.72 

2 

77 

2 

80 

2 

91 

2.80 

3 



a 

24 



4.02 

3.35 

2 

93 

3.07 

4 

40 

3 

65 

2 

88 

3 

16 

2 

85 

2.78 

i 

2 

11 

5.40 

3.68 

3.38 

3 

05 

3.07 

4 

30 

q 
o 

0  i 

2 

75 

3 

72 

2 

79 

2.76 

5 



2 

26 

6.00 

3  62 

3.27 

3 

10 

7 

1 1 

4 

68 

Q 
O 

/IB 

3 

71 

3 

19 

2 

60 

2.38 

6 

2 

38 

5.04 

3.64 

3.03 

3 

13 

8.22 

4 

90 

3 

44 

3 

87 

3 

04 

2 

58 

2.55 

7 

2 

10 

4.50 

3.66 

3.03 

3 

25 

6.04 

4 

66 

3 

36 

3 

46 

2 

92 

2 

45 

2.76 

8 



2 

32 

4.12 

3.67 

3.02 

3 

33 

5.32 

4 

45 

3 

35 

3 

24 

4 

70 

2 

70 

2.76 

9 

40 

3.90 

4.25 

3.03 

3 

28 

4 

Ml 

4 

24 

6 

39 

3 

13 

3 

92 

2 

81 
62 

2.43 

10 

2 

35 

3.67 

4.82 

3.48 

3 

36 

4.76 

4 

13 

O1 

o 

3 

03 

3 

46 

2 

3.05 

11 



2 

39 

3.75 

4.40 

3.32 

3 

12 

5 

70 

3 

94 

3 

26 

2 

99 

3 

32 

2 

55 

3.19 

12 



2 

55 

4.02 

4.24 

3.02 

2 

86 

V  .80 

3 

80 

3 

32 

2 

83 

4 

5S 

3 

25 

2.97 

13 

2 

65 

4.37 

3.36 

3.08 

21 

99 

9 

74 

4 

64 

3 

50 

2 

82 

4 

16 

2 

95 
98 

2.87 

14 

2 

46 

4.16 

6.08 

2.98 

2 

92 

7 

78 

4 

80 

3 

54 

3 

15 

3 

78 

2 

2.72 

15 

2 

86 

4.02 

5.60 

3.18 

2 

95 

6 

14 

4 

50 

Q 

oO 

2 

95 

4 

78 

2 

95 

2.50 

16 

2 

68 

3.86 

5.00 

2.99 

_ 
I 

95 

6 

46 

4 

38 

3 

29 

2 

90 

4 

41 

2 

94 

2.51 

17 

3 

SI 

3.72 

4.52 

2.97 

2 

S9 

7 

50 

5 

55 

3 

24 

3 

29 

3 

98 

2 

95 

2.61 

18 

3 

35 

3.62 

4.06 

3.08 

3 

00 

6 

43 

5 

50 

3 

18 

5 

40 

3 

66 

3 

20 

2.61 

19 

3 

11 

3.52 

4.15 

3.29 

3 

20 

5 

99 

5 

I;!  I 

3 

09 

51 

05 

3 

92 

3 

40 

2.50 

20 

2 

99 

3.41 

4.20 

3.26 

3 

24 

5 

38 

4 

75 

3 

08 

4 

36 

3 

81 

3 

18 

21 

2 

97 

3.26 

3.95 

3.12 

3 

02 

4 

90 

4 

62 

3 

53 

4 

11 

3 

52 

2 

97 

2.52 

22 

2 

92 

3.24 

3.86 

2.90 

3 

29 

4 

96 

4 

44 

3 

52. 

3 

90 

3 

31 

3 

02' 

2.40 

23 

2 

88 

3.22 

3.84 

3.16 

2 

79 

5 

26 

4 

21 

3 

35 

3 

78 

3 

34 

3 

11 

2.10 

24 

2 

94 

3.19 

3.65 

3.31 

2 

70 

5 

92 

4 

06 

3 

27 

3 

54 

3 

2S 

2 

90 

2.14 

23 

2 

93 

3.14 

3.47 

3.50 

3 

13 

6 

12 

3 

85 

3 

24 

3 

49 

3 

24 

2 

72 

2.12 

26 

o 

91 

4.20 

3.41 

3.40 

3 

14 

6 

Hi 

3 

68 

3 

17 

3 

28 

3 

10 

2 

84 

2.23 

27 

2 

89 
94 

8.15 

3.35 

3.36 

■1 

88 

6 

41 

3 

71 

3 

09 

3 

14 

3 

04 

2 

58 

2.1 

28 
29 

2 

6.10 

3.33 

3.29 

3 

06 

5 

46 

3 

85 

3 

01 

3 

02 

2 

90 

2 

64 

3.6 

3 

08 

5.24 

3.21 

2.99 

2 

87 

5 

09 

3 

73 

2 

95 

3 

02 

2 

76 

3 

38 

3.3 

30 

3 

01 

4.98 

3.27 

3.20 

4 

98 

3 

60 

2 

75 

3 

02 

2 

60 

3 

45 

4.4 

31 

3 

50 

3.21 

3.06 

4 

55 

2 

85 

2 

63 

3 

18 

NOTE— Gage  height  not  observed  on  Nov.  2-3.  Stage— discharge  relation  Dec.  18-21,  Jan.  2-5, 
15-16,  18-21,  24-27  and  Jan.  30  to  Feb.  2  affected  by  iee. 


Daily  discharge,  in  second-feet,  of  Fishing  Creek  at  Bloomsburg,  for  the  year  endina 

September  SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

1919-1920 

1   

62 

1,170 

1,170 
895 

282 

180 

2'   

62 

1,600 

280 

190 

3   

73 

1,400 

790 

280 

209' 

4   

55 

1,980 

590 

280 

250 

5   

75 

2,630 

530 

260 

270 

6   

93 

1,600 

560 

242 

290 

■  7   

54 

1,170 

560 

24-2 

335 

8   

9   

84 

860 

960 

238 

370 

96 

720 

.  970 

242 

325 

10   

88 

560 

1,420 

458 

390 

11  ... ■  

94 

620 

1,090 

370 

278 

12   

121 

790 

970 

238 

190 

13   

140 

1,050 

390 

262 

227 

14   

106 

895 

2,750 

224 

206 

15   

190 

790 

2,180 

200 

215 

16  ...   

146 

685 

1,600 

200 

215 

17   

365 

590 

1,170 

221 

198 

18   

•385 

530 

800 

200 

230 

19   

274 

470 

750 

190 

310 

20   

227 

416 

700 

190 

330 

21   : 

221 

340 

700 

240 

238 

22  ■  

206 

330 

685 

20O 

355 

23   

195 

320 

685 

294 

172 

24   

212 

306 

560 

300 

150 

25   

209 

286 

452 

280 

282 

"26   L--. 

203 

930 

416 

240 

286 

27   

198 

5,720 

385 

320 

195 

'28   

212 

2,750 

375 

355 

254 

29   

262 

1,780 

315 

227 

192 

30   t.  . 

234 

1,600 

345 

200 

31   .    ...  ... 

470 

315 

180 

Mar. 


212 
185 
258 
258 
4,040 

5,720 
2,630 
1,880 
1,420 
1,420 
2,290 
5,080 
8,400 
5,080 
2,750 
3,240 
4,620 
3,110 
2,630 
1,980 

1,510 
1  .60(1 
1,880 
2,510 
2,750 

2,870 
3,110 
2,080 
1,690 
1,600 

1,250 


Apr. 


1,050 
1,090 
1,090 
1,010 
1,330 

1,510 

1,330 
1,130 
970 
895 
755 
650 
1,250 
1,420 
1,170 
1,090 
2,180 
2,080 
1,690 
1,420 
1,250 
1,130 
930 
835 
685 

590 
590 
685 
620 
530 


May 


590 
560 
500 
458 
434 
390 
385 
405 
330 
340 
370 
470 
500 
390 
355 
330 
302 
266 
262 

500 
470 
385 
345 
330 

298 
266 
234 
215 
162 

188 


June 


188 
168 
195 
162 
590 
685 
446 
330 
282' 
242 
227 
182 
180 
290 
215 
200 
355. 
1,980 
1,600 
1,050 
860 
720 
650 
500 
464 

350 
286 
238 
238 
238 


July 


212 
175 
294 
590 
306 
246 
206 

1,330 
720 
446 
370 

1,250 
895 
650 

1,420 

1,090 
790 
560 
720 
650 

470 

365 
380 
335 

270 
246 
200 
165 
130 

136 


Aug. 


200 
203 
188 
172 
130 
126 
104 
150 
178 
134 
121 
335 
215 
224 
215 
212 
215 
310 
410 
302 

221 
238 
274 
200 
155 
185 
126 
138 
400 
440 

302 


Sept. 


198 
175 
170 
165 
93 
121 
165 
165 
99 
250 
306 
221 
192 
155 
112 
110 
138 
132 
112 
138 
116 
96 
54 
59 
57 
71 
54 
530 
360 
1,090 


NOTE — Discharge  Nov.  2-3  estimated,  because  of  no  gage  height  record.    Discharge  Dec  IS'l 
Jan.  2-5,  15-16,  18-21    24-27,  and  Jan.  30  to  Feb.  2  estimated,  because  of  ice?  from Tafecnaree 
measurements,  weather  records  and  study  of  gage  height  graph. 
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Monthly   Discharge  of  Fishing  Creek  at  Bloomsburg,  for   the  year  ending  September  SO,  1920 

(Drainage  area,   355  scjuare  miles) 


Month 


Discharge  in  Second-feet 


Maximum 


October 
November 
December 
January  - 
February  - 

March   

April   

May   

June   

July   

August 
September 


The  year 


Minimum 


470 
,720 
,750 

458 

390 
,400 
,180 

650 
,980 
,420 

440 
,090 


8,400 


54 
286 
315 
180 
150 
183 
530 
102 
162 
130 
L04 

54 


Mean 


Run  off 


Second-feet 
per  square 
mile 


54 


175 
1,160 
828 
256 
253 
2,580 
1,100 
377 
470 
514 
220 
190 


679 


0.493 
3.27 
2.33 
.721 
.713 
7.27 
3.10 
1.06 
1.32 
1.45 
.620 
.535 


1.91 


SUSQUEHANNA  BASIN — STATION  NO.  14 


Depth  in 
inches 


0.57 
3.65 
2.69 
.83 
.77 
8.38 
3.4(1 
1.23 
1.47 
1.67 
.72 
.60 


26.03 


NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  DANVILLE 


Location.— At  seven-span  steel  highway  bridge  between  South 
Danville  and  Danville,  Montour  County. 
Drainage  Area.— 11,200  square  miles. 

Records  Available.— March  25,  1809,  to  December  31,  1903,  and 
March  23,  1905,  to  September  30,  1920. 

Graye— Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  E.  F.  Bell.  Elevation  of  gage  zero  430.47  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurments.-Ma.de  from  downstream  side  of  bridge. 

Channel  and  Control.— Left  bank  is  high  and  not  subject  to  over- 
flow ;  right  bank  subject  to  overflow  at  extremely  high  stages.  Bed 
is  composed  of  gravel  and  rock.  Control  is  at  a  riffle  a  short  distance 
below  the  gage;  practically  permanent. 

Extremes  of  Discharge.— 1918-1919::  Maximum  stage  observed 
during  the  year,  13.7  feet  at  12.30  p.  m.  May  24  (discharge,  80,800 
second-fleet)  ;  minimum,  2.3  feet  several  days  in  September  (dis- 
charge 2,030  second-feet). 
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1919-1920 :  Maximum  stage  during  the  year,  20.9  feet  observed  at 
7  a.  m.  March  11  (discharge,  170,000  second-feet)  ;  minimum,  2.2 
feet  from  4  p.  m.  October  8  to  1  p.  m.  October  9  (discharge,  1,810 
second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  practically  permanent  except 
as  affected  by  ice.  Rating  curve  well  defined  between  800  and  150,- 
000  second-feet.  Gage  read  to  tenths  twice  daily;  during  high  stages 
more  frequently.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.    Results  good. 


Discharge   Measurements   of  North   Branch    Susquehanna  River  at  Danville,   (luring   the  period 
October  1,   1918,  to  September  30,  1920 


Xo. 

Date 

Made  by 

Gage 

Discharge 

height 

1918 

Feet 

Sec. -It. 

56 

Oct.  5a 

J.   D.   Reekord                      -  ~_     

5.23 

12,900 

1919 

57 

Aug.  29 

Ferris  &  Snavely    .      ..                                    ..  . 

2.76 

3,240 

1920 

58 

Jan.  14b 

H.    L.   Xandis                      —       -     --  --   

i.8Z 

4,570 

59 

Feb.  16c 

do   

4.30 

3,600 

60 

June  22 

do.   

4.54 

11,100 

61 

23 

do                                             -  _     .  .  l. 

4.18 

9,290 

a   Measurement  made  by  surface  method. 

b   Measurement  made  through  complete  ice  cover. 

c   Measurement  made  through  complete  ice  cover  1,000  feet  above  gage. 


Daily  Mean  Gage  Height,  in  feet,   of  North   Branch  Susquehanna.  River  at  Danville,  for  the 
period  October  l,  1918,  to  September  30,  1920 


Day 

Oct. 

NOV. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

5.2 

7. re 

4.2 

5.1 

4.55 

4.65 

6.7 

5.25 

4.95 

3.2 

4.25 

2.6 

a  l 

i.i 

9.S7 

4.05 

5.5 

4.3 

5.8 

6.45 

5.4 

4.6 

3.0 

3.85 

2.5 

3   

4.45 

8.Si. 

4.0 

6.55 

4.15 

7.4 

6.0 

5.4 

4.3 

2.8 

3.7 

2.6 

i   

4.45 

7.0, 

3.9 

7.85 

3.&5 

7.55 

5.6 

5.3 

4.15 

2.75 

3.4 

2.6 

5   

5.0 

6.27 

3.S5 

7.4 

3.8 

6.75 

5.93 

5.2 

3.9 

2.65 

3.25 

2.6 

6   

3.7 

5.92 

3.7 

6.65 

4.05 

6.3 

6.65 

5.05 

3.75 

2.55 

3.25 

2.5 

7   

6.49 

5.67 

3.7 

5.95 

3.95 

6.25 

7.0 

4.8 

3.85 

2.65 

3.35 

2.5 

8   

9.05 

5.42 

3.6 

51. 45 

3.75 

6.3 

6.95 

5.0 

3.6 

2.6 

3.75 

2.5 

9   

7.95 

5.07 

3.55 

5.25 

3.6 

6.1 

7.05 

5.  IB 

3.65 

2.56 

3.6 

2.5 

10   

6.2 

4.77 

3.5 

5.1 

3.65 

7.9 

7.7 

5.7 

3.7 

2.55 

3.65 

2.65 

11   

5.4 

4.62 

3.7 

5.25 

3.25 

10.0 

s.o 

9.32 

3.65 

2.6 

3.75 

2.7 

12    ... 

4.95 

4.42 

4.05 

5.5 

3.25 

9.25 

8.55 

13.05 

3.6 

2.65 

3.36 

2.65 

13   

4.65 

4.27 

4.1. 

4.45 

3.2 

8.05 

9.9 

12.0 

3.5 

2.56 

3.25 

2.6 

14   

4.4 

4.12 

4. Si 

4-2 

3.3 

7.1 

10.0 

11.25 

3.45 

2.55 

3.05 

2.55 

15   

4.15 

4.02 

4.3 

4.35 

3.7 

6.45 

9.1 

9.65 

3.35 

2.55 

2.95 

2.5 

16   

4.0 

3.97 

5.0 

4.43 

4.1 

6.0 

8.05 

8.4 

3.6 

2.75 

2.75 

2.5 

17   

3.95 

3.92 

6.63 

4.5 

4.5 

6.1 

8.3 

7.65 

3.3 

2.7 

2.75 

2.45 

lb   

S.f* 

4.38 

6.5 

4.65 

4.85 

7.0 

8.5 

7.15 

8.3 

2.55 

2.85 

2.4 

19   

3.7 

5.4? 

5.85 

4.7 

4.33 

8.7 

8.25 

7.75 

3.25 

2.65 

2.8 

2.4 

2.3 

20   

31.6 

8.37 

5.3 

4.7 

4.15 

9.  no 

7.7 

7.25 

3.4 

2.85 

2.9 

21   

3.6 

7.72 

4.95 

4.65 

3.9 

8.1 

7.05 

6.6 

3.4 

4.1 

3.15 

2.3 

22   

3.55 

6.68 

4.7 

4.5 

3.75 

7.25 

6.6 

7.0 

3. 25 

4.35 

3.1 

2.3 

3.3 

5.95 

5.3 

4.5 

3.75 

6.7 

6.25 

12.12 

3.25 

4.&5 

3.05 

2.35 

24   

3.5 

5.  5* 

6.45 

5.3 

3.8 

6.3 

5.95 

13.6 

3.4 

5.15 

3.1 

2.5 

3.55 

5.15 

7.15 

5.85 

3.8 

5.9 

5.65 

11.95 

3.25 

4.4 

3.0 

2.4 

26   

3.6 

4.85 

7.0 

6.0 

3.95 

-5.55 

5.25 

10.2 

3.05 

4.15 

2.95 

2.4 

27   

3.6 

4.68 

6.9 

6.25 

4.2 

5.3 

5.3 

8.85 

'3.05 

4.2 

2.85 

2.4 

28   

S.5 

4.35 

6.8 

5.7 

4.25 

5.3 

7.5 

3.0 

4.0 

2.75 

2.3 

29   

d.5 

4.3 

6..1 

5.3 

6.65 

5.25 

6.55 

2.95 

4.1 

2.78 

2.3 

30   

3.. 56 

4.3 

5.65 

4.95 

7.45 

5.25 

5.95 

3.05 

4.95 

2.7 

2.4 

31   

4.5 

5.3 

4.85 

7.03 

5.3 

4.75 

2.0 

NOTE — Stage-discharge  relation  Jan.  11  to  13  affected  by  ice.  Gage  height  Mar  28  not 
observed. 
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Daily  Mean  Gage  Height,  in  feet,  of  North  Branch  Susquehanna  River  at  Danville  for  the 
period  October  1,  1318,  to  September  30,  1920  


Day 

\JL  v. 

Nov. 

Dec. 


Jan. 

Feb, 

3.75 

1   

9-  A 
<■  .  * 

4.4 

7.45 

3.6 

9'  ± 

4. 85 

6.65 

3.4 

3.7 

2.4 

7.05 

6*.1!> 

4'.8 

3.7 

4   

2.3 

7.65 

5.4 

4.7 

3.8 

5   - 

2.3 

7.45 

4.95 

5.05 

3.8 

c 

2  3 

7.75 

4.55 

4. S5 

3.7 

(   

2  3 

7.55 

4.4 

4.9 

3.7 

8 

2.2c 

R.65 

4.2 

5.35 

3.7 

9  .  _   

2.2 

5.9 

4.55 

5.5 

31.7 

10                 -  .. 

2.3 

5.4 

5.4 

5.0 

3.75 

11 

2  3 

5.0 

5.5 

4.9 

3.8 

12   '— 

9l  ^ 

4.8 

6.0 

4.9 

3.8 

13 

2.4 

4.8 

5.79 

4.65 

3.8 

14.  

2.45 

5.C5 

6.15 

4.15 

3.9 

15 

2.6 

5.35 

6.8 

4.0 

4.0 

16   

L  .  0 

5  5 

7.05 

4.0 

4.0 

1?   

9  C 
A  .  O 

O. 1 

6.5 

3.9 

4.2' 

lg 

2.95 

'  4.75 

5.65 

3^8 

4.35 

19 

3.2 

4.4 

4.65 

3.65 

4.3 

20 

3.05 

4.25 

4.15 

3.6 

4.2' 

21  -  

3.0 

4.UD 

3.7 

4.21 

22   

3.0 

4.0 

4.21 

8.7 

i.2 

23   

3.0 

3.9 

4.45 

3.7 

A  *i 

24  -   

3.0 

3.75 

4.4 

3.85 

4.3 

25   

3.0 

3.7 

4.65 

4.1 

4.3 

26   

2.0 

4.2£ 

4.45 

4.0 

4.25 

27    

3.0 

7.0 

4.1 

4.0 

4.2' 

28   

3.0 

10.6 

4.0' 

4.0 

4.25 

29   

3.0 
3.0 
3.5 

10.2 
8.4 

1  

4.1 

3.9 

3.6E 

3.9c 
3.9 
3.9 

4.2 

30   

31   

Mar. 


Apr. 


4.1 

4.15 

4.2 

4.21 

6.4 

12.6 

17.0 

10.4 
8.8 
8.05 
8.25 
9.7 

17.8 

20.5 

17.1 

13.6 

13.9 
15.9 
14.2 
12.65 
11.05 
10.0 
9.7 
10.55 
12.15 

13.45 
14.45 
14.95 
14 
13.35 

11.85 


10.75 
10.0 

S.5 

9.1 

8.9 

8.8? 
8.4 
8.5 
7.9 
7.25 

6.65 

6.25 

6.1 

6.5 

7.25 

7.4E 
7.55 
7.8 
7.7 
7.1 
6.55 
6.3 
6.15 
6.2 
6.1 
5.9 
5.75 
,  5.5 
5.3 
5.9 


May 


June 


July 


6.6 

6.45 

6.2 

5.9 

5.4 

5.15 

4.95 

4.8 

4.6 

4.45 

4.4 

4.3 

4.85 

6.0 

5.45 

4.9 

4.55 

4.35 

4.1 

4.0 

3.9 

4.05 

4.0 

4.5 

4.3 

4.0 

3.8 

3.7 

3.55 

3.4 

3.3 


3.2 

3.1 

3.05 

3.0 

3.1 

3.6 

3.5 

3.4 

3.15 

3.1 

3.0 

2.95 

2.9 

3.1 

3.0: 

2.9 

2.95 

4.05 

4.25 

4.f' 

4.1 

4.5 

4.1 

3.75 

3.5 

3.3 

3.2 

3.1 

3.0 

2.9 


Aug. 


2.85 

2.8 

2.8 

2.95 

2.9 

2.9 

2.75 

3.25 

3.05 

2.95 

2.8 

3.0 

3.2 

3.1 

3.25 

3.3 

3.25 

2.95 

2.9 

2.9 

2.95 
2.95 

;3.0 
3.48 
9.15 

10.47 
7.35 
5.6 
4.75 
'4.2 
3.9 


Sept. 


3.7 

3.4 

3.25 

3.1 

3.1 

3.2 

3.1 

3.0 

2.9 

2.9 

2.9 

3.1 

3.55 

4.46 

4.5 

4.7 

4.75 

5.35 

6.75 

7.36 

6.8 

5.3 

4.55 

4.15 

3.85 

3.65 

3.45 

3.3 

3.35 

3.f> 

3.95 


3.55 

3.3 

3.25 

3.2 

3.1 

3.1 

3.15 

3.1 

3.15 

3.1 

3.27 

4.27 

6.02 

5.46 

6.31 

6.35 
5.45 
4.7 
4.21 
4.0 
3.  75 
3.55 
3.4 
3.3 
3.2 
3.1 
3.0 
3.3 
3.45 
•  3.95 


NOTE— Stage-discharge  relation  Jan.  1  to  Mar.  7  affected  by  ice. 


Daily  discharge   in  second-feet,  of  North  Branch  Susquehanna  River  at  Danville,  for  the  period 

October  1,  19  IS,  to  September  SO,  1920 


Day 


1918-1919 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 

10 

13 
11 
15 

L6 
17 
18 
19 
W 

21 
28 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Oct. 


Nov.  Dec. 


13,600 
11,200 
9,730 
9,730 
12,600 

16,100 

20,000 
37,700 
30,300 
18,900 
14,600 
12,600 
10,700 
9,730 
8,780 
7,870 
7,870 
7,000 
6,580 
6,170 
6,170 
6,170 
5,770 
5,770 
6,170 

6.170 
6,170 
5,770 
5,770 
6,170 
10,200 


28,200 
45,000 
32,500 
24,200 
19,400 
17,200 
16,100 
14,600 
13,100 
11,600 
10,700 
9,730 
9,250 
8,330 
7,870 

7,870 

7,4S0 
9.250 
15,100 
33,200 

28,200 
21,800 
17,800; 
15, 100 : 
13,600 

11,600 
10;  700 
9,7.30 
9,250 
9,250 


Jan. 


8,780 
7,870 
7,870 
7,430 
7,000 

6,580 
0,580 
6,170 
6,170 
5,770 
6,580 
7,870 
8,320 
8,780 
9,250 

13,600 

21,200 
20,600 
16,700 
14,100 

12,600 
11 ,200 
14,100 
20,000 
24,90) 

23,600 
23,000 
22,400 
19,400 
15,600 
14,100 


Feb. 


13,100 
15,100 
21,200 
29,900 
26,200 

21,200 
17,800 
14,600 
13,600 
13,100 
12,000 
11,000 
9,500 
8,780 
9,730 
9,730 
10,200 
10,700 
11,200 
11,200 
10,700 
10.200 
10,200 
14,100 
16,700 
17,800 
18,900 
10,100 
14,100 
12,600 
11,600 


Mar. 


10,700 

9,250 
8,780 
7.000 
7,000 

7,870 
7,870 
7,000 
6,170 
0,170 
4,640 
4,640 
4,640 
5,000 
6,580; 
8,320l 
10,200 
11.600 
10,700 
8.7SO 

7,430 
7,000 
7,000 
7,000 
7,000 
7,870 
8,780 
8,780 


10,700 
16,700 
26,200 
27,500 
22,400 

19,400 
18,900 
19,400 


Apr.  May 


21,800 
20,000 
17,800 
15,600 
17, S 
21,200 
23,600 
23,600 


18,300  23,600 
29,0OO!  28,200 


June 


July 


45,800] 
39,200 
30,300! 
24,200 
20,000| 
17,800 
J  8, 300 
23,600 
35,400 
37.700 

31,000 
24,900 
21,800 
19,400 
17,200 
15,600 
14.100 
16,000 
21,200 
26,200 
23.W0 


30,300 
34,600 
45,000 
45,800 
38,400' 
30,300 
32,500 
33,900 
31,700 
28,200 
23,600 
21,200 
18.900 
17,800 
15,600 
13,600 
14,100 
14,100 
13,6010 
13,600 


13,600 
14,600 
14,600 
14,100 
13,600 
12,600 
11,600 
12,600 
13,600 
16,100 
40,000 
73,500 
68,600 
56,300 
42,500 
33,200 
27,500 
24,900 
28,900 
24,900 
21,200 
23,600 
04,500 
70, 
63,000 
47,500 
36,100 
26,900 
21,200 
17,800 

14,100 


12,600 
10,700 
9,250 
8,780 
7,430 

7,000 

7,000 

6,170 

6,170 

6,580 

6,170 

6,170 

5,770 

5,380 

5,380 

6,170 

5,000 

5,000 

4,640 

5,380 

5,380 

4,610 

4,640 

5,380 

4,640 

3,980 

3,980 

3,980 

3,820i 

3,980; 

 I 


Aug. 


4,640 
3,980 
3,370 
3,220 
2,040 

2,660 
2,940 
2,800 
2,660 
2,660 
2,800 
2,940 
2,660 
2,660 
2,600 
3,220 
3,080 
2.660 
21,940 
3,520 
8,320 
9,730 
11,600 
13,600 
9,730 
8,780 
8,780 
7,870 
8,320 
12,600 
11,600 


Septi 


8,780 
7,000 
6,580 
5,380 
4,640 
4,640 
5,380 
7,000 
6,170 
6,170 
7,000 
5,380 
4,640 
3, 
3,820 
3,220 
3,220 
3.520 
3,370 
3,670 
4,640 
4,300 
3,980 
4,300 
3,980 
3,820 
3,520 
3,220 
3,370 
3,080 
2,800 


2,800 
2,530 
2,800 
2,800 
2,800 
2,530 
2,530 
2,530 
2,530 
2,940 

3,080 
2,940 
2,800 
2,660 
2,530 
2,530 
2,400 
2,270 
2,270 
2,030 
2,030 
2,030 
2,150 
2,530 
2,270 
2,270 
2,270 
2,030 
2,030 
2,270 


NOTE^Discharge  Jan.  11  to  13  estimated,  because  of  .ice,  from  Wilkes-Barre  discharge 
graph.   Discharge  Mar.  28th  estimated  from  record  of  flow  at  Wilkes-Barre. 
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Daily  discharge 


in  second- feet,  of  North  Branch  Susquehanna  River  at  Danville,  for  the  period 
October  1,  1918,  to  September  30,  1920 


Day 


1919-1990 

1   

2 

3 

4   

5   

6   

7   

8   

9   

10   

11   

13   

13   

14   

15   u.  . 

16   

17   

18  

19   

20   

21   

23   

23   

24  _j  

25  ... ^  

26   

27   

28   

29   

30   

31   


Oet. 


2,270 
2,270 
2,270 
2,030 
2,030 

2,030 
2,030 
1,920 
1,810 
2,030 

2,030 
2,030 
2,270 
2,400 
2,1 

2,800 
3,370 
3,820 
4,640 
3,980 

3,980 
3,98): 
3,980. 
3,980 
3,980 

3,670 
3,980 
3,980; 
3,980! 
3,980! 

5,770,^ 


Nov. 


9,730 
11,600 
23,600 
27,500 
26,200 

28,900 
27,500 
21,200 
17,200 
14,600 

12,600 
11,600 
11,600 
12,600 
14,600 

15,100 
13,100 
11,600 
9,730 
8,780 

7,870 
7,870 
7,430 
7,000 
6,580 

8,780 
23,600 
51,000 
47,500 
33,200 


Dec. 


26,200 
21,200 
18,900 
14,600 
12,600 

10,700 
9,730 
8,780 
10,700 
14,600 

15,100 
17,800 
16,700 
18,900 
22,400 

23,600 
20,600 
15,600 
10,700 
8,780 

7,4 
8,780 
9,730 
9,730 
10,700 

9,730 
8,320 
7,870 
8,320 
7,430 

6,170 


Jan. 


5,500 
4,600 
4,200 
3,800 
3,600 

4,600 

6,50; 

9,000 

9,000 

7,000 

5,800 
5,000 
4,400 
4,000 
3,600 

3,600 
3,000 
2,800 
2,400 
2,200 

2,400 
2,600 
21,600 
2,800 
2,800' 

3,000 
3,000 
3,000 
2i,  800 
2,600 

2,200 


Feb. 


Mar.  Apr 


2,200 
2,000 
2,000 
2,200 
2,200 

2,000 

2,000 
2,000: 
2,000 
2,200 

2,200 
2,200 
2,200 
2,600 


3,000  ]20,000l 


3,600 
4,000 
3,600 
3,400 
3,400 

3,400 
3,400 
3,600 
3,6 
3,600 

3,400 
3,400 
3,600 
3,400 


3,000 
3,400 
3,400 
3,400 
13,000 

32,000 
40,000 
49,200 
36,100 
30,300 

31,700 
43,300 
129,000 
164,000 


52,700 
45,800 
41,700 

38,400 
36,900 

36,100 
33,200 
33,900 
29,600 
24,900 

21,200 
18,900 
18,300 
21,200 
24,900 


May    June    July   Aug.  Sept. 


79,800'  26,200 
83,000!  27,500 
101,000'  28,900 
89,300!  28,200! 
69,400.  24,200 

54,500!  21,200! 
45,800;  19,400 
44,100,  18,900 
51,000!  18,900: 
65,500!  18,300 


77,700 
88,500 
95,300 
88,500 
77,700 


17,200 
16,700 
15,100 
14,100 
17,200 


21,200 
20,000 
18,990 
17,200 
14,600 

13,600 
12,600 
11,600 
10,700 
9,730 

9,730 
9,250 
11,60() 
17,800 
14,600 

12,100 
10,700 
9,730 
8,320 
7,870 

7,430 
7,870 
7,870 
10,200 
9,250 

7,870 
7,000 
6,580 
6,170 
5,380 


4,640 
4,300 
3,980 
3,980 
4,300 

0,170 

5,770 
5,380 
4,640 
4,300 

3,980 
3,820 
3,670 
4,300 
3,980 

3,670 
3,820 
7,870 
8,780 
7,870| 

8,380! 
10,200 
8,320 
7,000 
5,770 

i 

5,000 
4,640 
4,300. 
3,980 
3,670 


61,700    5,000    7,430 


3,520 
3,370 
3,370 
3.820 
3,670 

3,670 

3,220 
4,640 
3,980 
3,820 

3,370 
3,980 
4,640 
4,300 
4,640 

5,000 
4,640 
3,820 
3,670 
3,670 

3,820 
3,820 
3,S 
5,770 
39,200 

50,10^ 
26,200 
15,600 
11,600 
8,780 


6,580 
5,380 
4,640 
4,300 
4,300 

4,640 
4,300 
3,980 
3,670 
3,670 

3,670 
4,300 
6,170 
9,730 
10,200 

11,200 
11,600 
14,600 
22,400 
26,200 

20,600 
14,100 
10,700 
8,780 
7,000 

6,170 
5,380 
5,000 
5,380 
7,430 

7,870 


6,170 
5,000 
4,640 
4,640 
4,300 

4,300 
4,640 
4,300 
4,640 
4,300 

5,000 
9,250 
17,800 
15,100 
19,400 

20,000 
14,600 
11,200 
8,780 
7,870 

7,000 
6,170 
5,380 
5,000 
4,640 

4,300 
3,980 
5,000 
5,380 
7,870 


NOTEr-Discharge  Jan.  l  to  Mar.  7  estimated,  because  of  Ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 


Monthly  Discharge  of  North  Branch  Susquehanna  River  at  Danville,  for  the  period  October  J, 

1918,  to  September  SO,  1920 
(Drainage  area,  11,200  square  miles) 


Month 


1918-1919 

October   

November   

December   

January   

February   

March   

April   

May   

June   

July   

August   

September   

The  year  .  


Discharge  in  Second-feet 


Maximum 

Second-feet 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

37,700 

5,770 

11,000 

0.982 

1.13 

45,000 

7,430 

16,300 

1.46 

1.63 

24,900 

5,770 

12,800 

1.14 

1.31 

28,900 

8,780 

14,300 

1.28 

1.48 

11,600 

4,640 

7,630 

.681 

.71 

45,800 

10,700 

23,600 

2.11 

2.43 

45,800 

13,600 

24,300 

2.17 

2.42 

79,800 

11,600 

31,200 

2.79 

3.20 

12,600 

3,820 

6,040 

.539 

.60 

13,600 

2,660 

5,550 

.496 

.57 

8,780 

2,800 

4,660 

.416 

.48 

3,080 

2,030 

2,470 

.221 

.25 

79,800 

2,030 

13,400 

1.20 

161.21 

Run-off 
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Monthly  Discharge  of  North  Branch  Quszuehmna  Mver  at  Danville  for  the  period  October 

1,   1918,   to  September  SO,  1920 
(Drainage  Area,    11,200  Square  Miles)   


Month 


1919-1920 


October 
November 
December  . 
January  - 
February  . 

March   

April   

May  —— 

June   

July   

August  — 
September 


Discharge  in  Second-feet 


Maximum 


The  year 


5,770 
:,i  ,000 

26,200 
9,000 
4,000 
164,000 
52,700 
21,200 
10,200 
50,100 
26,200 
20,000 


Minimum 


164,000 


1,810 
6,580 
6,170 
2,200 
2,000 
3,000 
14,100 
5,000 
3,670 
3,220 
3,670 
3,980 


1,810 


Mean 


3,100 
17,700 
13,300 
4,010 
2,840 
60,400 
2KJ.300 
11,000 
5,350 
8,230 
8,510 
7,690 


14,100 


Eun-off 


Second-feet 
per  square 
mile 


Depth  in 
inches 


0.277 

0.32 

1.58 

1.76 

1.19 

1.37 

.358 

■  41 

.254 

.27 

5.39 

6.21 

2.35 

2.62 

.982 

1.13 

.478 

.53 

.735 

.85 

.760 

.88 

.687 

.77 

1.26 

17.12 

SUSQUEHANNA  BASIN— STATION  NO.  15 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  BOWER 


Location.— At  single-span  steel  highway  bridge,  about  four  miles 
northeast  of  Mahaffey,  near  railroad  station  at  Bower,  Clearfield 
County. 

Drainage  Area.— 320  square  miles. 

Records  Available.— October  2,  1913,  to  September  30,  1920. 

Cage.— Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  A.  T.  Bell.  Elevation  of  gage  zero  1,207.22  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— Right  bank  is  low  and  subject  to  overflow 
at  extremely  high  stages ;  left  is  high  and  not  subject  to  overflow. 
Bed  is  composed  of  gravel.  Control  is  at  a  riffle  about  200  feet  below 
gage;  probably  permanent. 

Extremes  of  Discharge— 1918-1919 :  Maximum  stage  during  the. 
year,  estimated  from  hydrograph,  11.0  feet  at  6  a.  m.  October  31 
'(discharge,  6,560  second-feet);  minimum,  4.05  feet  at  5.30  p.  m. 
September  30  (discharge,  50  second-feet). 


159 


1919-1920  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  14(5  feet  at  2.30  p.  m.  March  12,  stage-discharge  relation  af- 
fected by  ice,  discharge  not  determined;  minimum,  402  feet  at  5.30 
p.  m.  October  1  (discharge,  48  second-feet). 
Zee.— Stage-discharge  relation  usually  affected  by  ice. 
Accuracy — Stage-discharge  relation  permanent  except  as  affected 
by  ice.    Eating  curve  well  defined  between  50  and  4,000  second-feet 
Gage  read  to  hundredths  twice  daily;  during  high  stages  more  fre- 
quently.   Daily  discharge  ascertained  by  applying  daily  mean  gage 
height  to  rating  table. 


Results  good. 

Discharge  Measurements  of  West  Branch  Susquehanna  Hirer  at  Bower 
October  i,  191s,  to  September  30,  1920 


dining  the  period 


1919 

21 

Aug.  13a 

1920 

2? 

Feb.  3b 

23 

Mar.  5c 

24 

June  28 

Ferris  &  Snavely 

H.  L.  Landis 
do 

0.  W.  Hartwei) 


a  Measurement  made  by  wading-  4C0  feet  above  ease 
b  Measurement  made  through  complete  iee  cover 

c  Measurement  made  through  compete  ice  cover  100  feet  below  gage. 
Daily  Mean  Gage  Height, 


Feet 

Sec. -ft. 

4.68 

144 

7.71 

243 

11.95 

2,780 

4.99 

2S2 

"oetober^  W,VU  ^tTf  S™«™hanna  River  at  Bower,  for  the  perio 
ucionti   1,  10 IS,   to  September  30,  li)20 


D-ay 


1918-191!' 

1   

21   

3   

4   

5   

6   

7   


10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

ai 

22 

23 
24 
25 

26 
27 
28 
29 
30 

61 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

4.94 

8.00 

5.30 

7.47 

5.13 

4.86 

7.42 

5.29 

9.85 

5.51 

4.90 

6.74 

5.34 

8.30 

5.44 

4.72 

6.48 

5.28 

7.35 

5.09 

4.86 

6.21 

5.31 

6.52 

4.99 

0.12 

6.01 

5.18 

6.45 

4.67 

5.92 

5.81 

5:12 

6.52 

4.97 

6.48 

5.68 

5.26 

6.30 

4.98 

5.22 

5.57 

5.16 

6.02 

4.84 

5.12 

5.46 

5.24 

5.60 

4.71 

5.04 

5.38 

5.98 

5.85 

4.69 

5.08 

5.28 

0.65 

5.56 

4.79 

5.18 

5.21 

0.58 

5.52 

4.79 

5.08 

5.18 

7.28 

5.60 

5.14 

5.01 

5.11 

7.65 

5.78 

5.84 

4.96 

5.10 

7.32 

5.74 

5.. 39' 

4.88 

5.29 

6.93 

5.62 

5.19 

4.82 

6.92 

6.60 

5.61 

5.09 

4.74 

6.98 

6.29 

5.67 

4.97 

4.80 

7.22 

5.90 

5.47 

5.00 

5.65 

7.13 

5.80 

5.44 

5.04 

5.45 

6.70 

6.91 

5.  at 

5.05 

5.25 

6.49 

8.20 

5.51 

5.57 

5.09 

6.32 

7.68 

7.44 

5.63 

5.10 

6.05 

7.28 

0.57 

5.71 

6.42 

5.86 

6.85 

6.31 

7.11 

6.45 

5.66 

6.50 

6.09 

5.74 

6.20 

5.58 

6.15 

5.94 

6.07 

6.62 

5.68 

6.10 

S.67 

6.82 

5.55 

5,SSj 

5.57 

10.43 

5.85 

5.43 

Mar. 


7.61 
6.75 
6.39 
6.13 
6.05 

6.05 
5.87 
5.71 
6.41 
7.57 

6.27 
0.04 
5.84 
5.71 
5.57 

5.67 
7.19 
7.69 
7.29 

6.62, 

6.29 
6.01 
5.79 
5.57 
5.47 

5.39 
5.45 
5,71 
5.48 
5.28 


Apr. 


5.15 
5.08 
5.05 
5.18 
5.14 

5.11 
4.91 
4.94 
4.89 
4. 

5.00 
5.83 
5.41 
5.30 
5.30 

5.39 
5.74 
5,63 
5.44 
5.31 


5.29 
5.21 
5.13 
5.47 
5.37 


5.21 
5.17 
5.05 


6.19  


May 

June 

I  July 

5.33. 

5,19 

4.64 

5.86 

5.10 

4.50 

5.61 

5. 03 

4.47 

5.42 

4.88 

4.40 

5.31 

4.79 

4.39 

5.25 

4.77 

4.25 

5.79 

4.71 

4.20 

6.09 

4.69 

4.18 

8.11 

4.71 

4.10 

10.30 

5,04 

4.071 

9.17 

4.74 

4.81 

7.91 

4.57 

4.37 

7.18 

4.53 

4.91 

6.60 

4.51 

5.69 

0.29 

4.45 

5.27 

6.33 

4.61 

5.61 

7.01 

4.60 

5.23 

7.17 

4.51 

4.94 

6.59 

4.40 

4.77 

6.69 

4.51 

'4.69 

9.17 

5.11 

4.71 

8.79 

4.81 

4.63 

7.81 

4.49 

4.77 

7.44 

4.41 

4.65 

7.17 

4.41 

4.41 

6.59 

5.83 

4.29 

6.2B 

5.59' 

4.25 

5.94 

5.09 

4.17 

5.09 

.  4.51 

4.18 

5.49 

4.81 

4,85 

5.84| 

4.17 

Aug. 


4.11 
4.11 
4.07 
4.08 
4.13 

5.89 
0.11 
5.37 
5.03 
4.81 

1 .1(1 
4.55 
4.74 
4.65 
4.45 

4.38 
6.17 
5.SS 
5.88 
5.50 

5.07 
6.12 
5.44 
5.06 
6.28 

5.70 
5.41 
5.22 
4.94 
4.89 

6.14 


Sept. 


.NOTE-StHKc-dlscharg?  relation  Jan.  0-9  and  11  affected  by  ic 

lim 


6.10 

5.36 
4.96 
4.76 
4.64 

4.54 
4.50 
4.48 
4.42 
4.39 

4.3S 
4.40 
4.38 
4.38 
4.28 

4.22 
4.22 
4.18 
4.16 
4.38 

4.38 
4.3a 
4.97 
4.54 
4.38 

4.22 
4.18 
4.18 
4.16 
i  03 
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\,am  Mean  Oa,  Height,  ^o^^ 


Day 


Oct.  Nov. 


1919-1920 


3  - 
10 

11 

12 

13 

14 

15 

16 
17 

18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


4.04 
4.04 
4.10 
4.06 
4.04 

4.18 
4.54 
4.46 
4.31 
4.48 
4.95 
5.22 
5.08 
5.12 
5.19 
6.28 
6.88 
6.68 
5.82 
5.55 
5.36 
5. 
5.68 
5.42 
5.41 
5.29 
6.16 
0.56 
6.42 
5.95 
.02 


Dee. 


7.12 
8.87 
7'.  82 
7.08 
6.95 

6.45 
6.00 
5.75 
5.56 
5.38 
5.52 
5.54 
5.56 
5.48 
5.34 

5.20 
5.24 
5.19 
5.10 
5.02 

4.88 
4.84 
4.78 
4.84 
4.94 

7.40 
10.16 
8.04 
7.08 
7.02 


6.38 
5.95 
5. 
5.22 
5.38 

5.30 
6.92 
6.58 
6.38 
7.22 

6.45 
6.26 
7.20 
8.00 
6.95 

6. 
6.00 
5. 
5. 
5.50 

5.64 
5.46 
5.50 
5.25 
5.26 
5.16 
5.19 
5.22 
6.52 
6.48 
6. 36' 


an . 

Feb. 

Mar.  j 

6.48 

7  51 

7.19 

6.42 

7.57 

7.01 

5*85 

7.67 

7.45 

5.62 

8.08 

8.42 

5.55 

8.22 

11.82 

5.38 

8.18 

13.39 

5.19 

8.15 

11.55 

8.09 

10.09 

(  '.7n 

7.95 

9.32 

10.54 

7.81 

9.73 

10.36 

7.79 

11.88 

9.40 

7.91 

13.43' 

9.11 

7.83 

11.95 

8.70 

7.79 

9.59 

8.52 

8.05 

7.99 

8.36 

8.49 

7.75 

8 . 08 

8.52 

8.99 

7.84 

8.41 

8.39 

7^64 

8.25 

7.56 

7.56 

8.15 

7.45 

7.55 

7.85 

7.36 

8.2S 

7.63 

0.95 

8.62 

7.8? 

6.85 

S.9S 

7.81 

6.97 

8.5E 

7.T 

7.08 

8.4C 

7.6E 

,  7.08 

8.25 

7.4! 

)  6.81 

s.i: 

7.2S 

)  6.38 

7.9J 

>  7.3! 

>  6.06 

7.8! 

5.78 

7.6" 

L  

.  5.62 

pr. 

May 

June 

5.48 

7.27 

4.69 

5,40 

6.88 

4.63 

5.35 

6.50 

4.65 

5.44 

6.21 

4.63 

5.98 

5 .90 

5  47 

6.17 

5.70 

5.01 

6.04 

5.54 

4.79 

5.91 

5.41 

4.65 

5.82 

5.30 

4.93 

5.74 

5.18 

5.71 

5.08 

4.67 

5.66 

5.44 

4.55 

5.70 

5.46 

4 . 59 

5.64 

.  5.44 

4.90 

5.48 

5.31 

i> . 

5.80 

5.11 

7.73 

7.01 

5.02 

11.15 

7.52 

5.00 

11.19 

7.08 

4.98 

8.34 

7.72 

5.04 

(  .  Uo 

9.08 

7.00 

6.55 

8.08 

6.36 

0.16 

7. 66 

5.81 

5.80 

7.36 

5.61 

5.96 

6.9C 

5.44 

5.51 

6.3( 

,      5. 35 

!  5.17 

6.3t 

)  5.15 

!  4.99 

6.9* 

I  5.0r 

'  4.95 

6.7' 

t  4.8! 

>  4.88 

6.4! 

3  4.71 

!  4.89 

4.7 

July  I  Aug. 


Sept. 


4 . 80 

4.92 

4  76 

4.85 

4.00 

4.46 

5.64 

4.50 

4.29 

5.18 

A  Ofi 
i.  .CO 

4.22 

K  Oft 

4.18 

4^20 

4.72 

4.10 

4.59 

4.20 

4  52 

4.89 

A  QO 

4.74 

5.39 

4.61 

5.69 

5,52 

4.54 

5.31 

O .  txj 

4.54 

4. 88 

5.66 

4.50 

4.72 

5  70 

4.45 

4.60 

5  24 

4.56 

4.98 

4.44 

5.52 

4.66 

4^36 

5.62 

4.42 

4.34 

5.58 

4.46 

4.38 

5.68 

4.50 

4.36 

5.51 

4.45 

4.45 

5.04 

4.42 

4.45 

5.16 

4.38 

4.38 

4.95 

4.29 

4.28 

4.84 

4.28 

4.31 

4.62 

4.32 

4.24 

4.4S 

4.26 

4.  IS 

4.44 

4.20 

4.12 

4.55 

4.24 

4.0E 

4.4i 

i  4.42 

4.1C 

4.3S 

!  4.86 

4.3i 

5  4.5' 

I  

Mar.  12  a  fleeted  by 


jSOTK— Stagre-dlischarge  relation  Doc.  29  to 

m^t    nf  West  Branch  Susquehanna  River  at  Bower,  for  the  period 
Daily  discharge,  in  ^^-/ee^o/  J^^T  ?o  Member  30,  1920 


Day 


1918-1919 


Oct, 


3  . 

4  . 

5  . 
6 

7 
8 
9 
10 

11 

12 
13 
14 

La 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


N<>\  . 


205 
178 
190 
145 
17£ 
730 
610 
400 
2»0 
250 
235 
250 
280 
250 
220 

205 
190 
165 
155 
165 
470 
378 
298 
250 
250 
935 
97? 

1 ,09. 
1,£S 
5,  ib\j 


Dec. 


3,260 
1,840 
1,180 
1,010 
795 
670 
550 
495 
■122 
378 

335 
315 
280 
280 
29 
250 
315 
1,360 
1,450 
1,640 

1,540 
1,180 
1,010 

8B5 
700 

580 
470 
445 
496 
422 


Jan. 


315 
315 
:  3.7 
280 
315 

280 
250 
298 
265 
298 
670 
1,090 
1,090 
1,740 
2,060 

1,740 
1,360 
1, 

865 
610 
550 
1,360 
2,760 
2,170 
1,740 

1,26C 
1.010 
762 
73C 
580 
580 


Feb.  Mar. 


1,950 
4,880 
2,880 
1,840 
1,010 

650 
600 
600 
550 
445 

fin 

422 
400 
■445 
-,.->i' 

522 
445 
445 
470 
378 
378 
335 
400 
1,840 
1,090 
865 
730 
640 
470 
422 
378 


265 
400 
378 
250 
220 

135 
205 
220 
178 
145 

145 
165 
165 
265 
580 

355 
280 
250 
205 
220 
235 
235 
422 
470 
495 
1,540 
522 
700 


Apr. 


2,060 
1,260 
935 
762 
700 

700 
580 
495 
935 
2,060 

830 
700 
580 
495 
422 

470 
1,640 
2,170 
1,740 
1,090 
865 
670 
550 
422 
378 
355 
378 
496 
400 
311 
280 


May 


265 
250 
235 
280 
265 
250 
190 
205 
190 
190 

220 
580 
355 
315 
315 

355 
522 
470 
378 
315 
315 
280 
285 
378 
335 
315 
298 
280 
265 
235 


June 


335 
580 
445 
365 
315 

298 
550 
730 
2,640 
5,610 

4,040 
2,400 
1,640 
1,090 
865 

900 
2,060 
1,640 
1,090 
1,180 

4.040 
3.520 
2,280 
1,840 
1,040 
1,090 
830 
640 
495 
400 
336 


July 


280 
250 
235 
190 
165 
155 
145 
145 
145 
235 

155 
118 
1181 
110 
102 

125 
125 
110 
95 
110 
250 
165 
108 
96 
96 
580 
445 
250 
110 
165 


Aug.  Sept 


135 
110 

106 
95 
94 

72 
65 
63 
55 
52 

'  165 
90 
190 
495 
298 

445 
298 
205 
1.55 
145 
145 
135 
155 
135 
96 

78 
72 
62 
63 
72 
62 


56 
56 
52 
53 
5S 

610 
730 
335 
235 
165 
145 
118 
155 
135 
102 
92 
762 
610 
610 
400 
23£ 
730 
378 
23i 
865 
495 
355 
280 
205 
190 
762 


730 
335 
205 
155 
135 
118 
110 
107 


92 
95 
92 
92 
77 


63 
61 
92 
92 
83 
205 
118 
92 

68 
63 
63 
61 
53 


NOTE. -Discharge  Jan.  6-9  and  11  estimated,  because 
of  gage  height  graph. 


of  ice,  from  weather  records  and  study 
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Daily  discharge,  in  second-feet,   of   West  Branch  Susquehanna  River 
  October  1,  1918,  to  September  SO,  1920 


at  Bower,  for  the  period 


Day 


1 
2 
3 
1 
5 

6 

7 

8 

9 
10 
It 
12 
13 
14 
15 

16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
20 
27 

28  . 

29  . 

30  . 

31  . 


1919-1920 


Oct.  !  Nov. 


50 
50 
55, 
51 
50 

63 
118 
1041 

S3 
107 

205 
280 
.250 
250 
280 
865 
1,360 
1.1.80 
550 
422 
335 
&T0 
495 
355 
355 
298 
762 
1,090 
935 
640 
67ol 


1,540 
3, 
2,280 
1,540 
1,450 

972 

670 

522 

422 

355 

400 

423 

422 

4,01 

385 

280 
293 
280 
250 
220 
190 
178 
165 
178 
205 

1,5 
5,460 
2,520 
1,540 
1,450 


640 
470 
280 
355 

315 
1,360 
1,090 

985 
1,640 

972 

830 
1,640 
2.520 
1,450 

865 
670 
610 
550 
400 
.470 
378 
400 
298 
298 
265 


280 


220 
160 
140 
110 
95 

95 
95 
110 
280 
1,300 
1,000 
750 
550 
440 
400 

320 
240 
160 
120 
110 

120 
320 
500 

650 
650 
650 
550 
440 
360 
280 
240 


220 
220 
280 
400 
440 

440 
400 
400 
360 
320 
280 
820 

■■•21: 

280 
360 

600 
600 
550 
500 
400 
320 
240 
320 
320 
280 
240 
190 
160 
140 


110 
95 
120 
240 
2,800 

7,500 
4,800 
2,200 
1,300 
2,000 
5.5C0 
9,000 
8,050 
4.600 
2,520 

2,280 
3,780 
3,000 
2,060 
1,840 
1,840 
1,450 
1,260 
1,450 
1,540 


540 
260 
935 
700 
550 
445l 


Apr. 

May 

June 

July 

Aug. 

Sept. 

400 

1,740 

145 

165 

190 

155 

355 

1,360 

135 

178 

145 

lui 

335 

1,010 

135 

470 

110 

78 

37S 

795 

135 

280 

74 

68 

670 

610 

378 

22C 

63 

65 

762 

.495 

220 

145 

55 

102 

roi 

422 

165 

125 

65 

110 

610 

355 

135 

190 

145 

83 

550 

315 

205 

155 

355 

445 

522 

280 

145 

125 

495 

400 

495 

250 

135 

118 

315 

522 

470 

378 

118 

118 

190 

470 

495 

378 

125 

110 

145 

470 

378 

190 

102 

125 

298 

400 

315 

355 

118 

118 

220 

550 

250 

2,170 

101 

-l  QC 
16D 

J,  450 

220 

6,850 

89 

445 

yo 

1,950 

220 

6,850 

86 

445 

1  ft  A 

xv-t 

1,540 

220 

2,880 

92 

495 

110 

2,170 

235 

1,450 

89 

400 

103 

3,910 

1,450 

1,090 

102 

235 

98 

2,640 

900 

762 

102 

265 

83 

2,170 

580 

550 

92 

205 

78 

1,840 

445 

640 

77 

178 

77 

1,360 

378 

400 

VJ 

125 

83 

900 

315 

265 

71 

107 

74 

900 

250 

220 

64 

101 

6S 

1,360 

205 

57 

118 

71 

1,180 

178 

190 

51. 

107 

98 

1,010 

155 

190 

55 

92 

178 

145 

92 

110 

NOTE. — Discharge  Dee.  29  to  Mar. 
weather  records  and  study  of  gage 


12  estimated,  because  of  ice, 
height  graph. 


from  discharge  measurements, 


Monthly  Discharge  of   West  Branch  Susquehanna  River  at  Bower,  for   the  period   October  1 

1918,    to   September   30,    1920  ' 
  '       (Drainage  area,  320  square  miles) 


Month 


October 
November 
December 
January  . 
February 

March   

April   

May   

June   

July   

August  ... 
September 


1918-1919 


Discharge  in  Second-feet 


Maximum 


The  Year 


October  . 

November 

December 

January 

February 

March  ._. 

April   

May   

Juno   

July   . 

August  __i 
September 


1919-1920 


The  Year  


5,700 
5,260 
2,760 
1,880 
1,540 
2,170 
580 
5,610 
580 
495 
N-5 
730 


Minimum 


145 

250 
250 
335 
135 

280 
190 

298 
95 
52 
52 
53 


Mean 


572 
826 
928 
886 
3-14 
830 
304 
1,480 
179 
142 
329 
126 


5,760 

52 

5S3 

1,360 

50 

419 

5,460 

165 

1,010 

2.520 

260 

710 

1,300 

95 

370 

600 

140 

341 

9,000 

95 

2,480 

3,910 

335 

1,080 

1,740 

145 

492 

6,850 

118 

914 

470 

50 

126 

495 

55 

207 

522 

65 

169 

9,000 

50 

694 

Run-off 


Second-feet 
per  square 
mile 


1.79 
2.58 
2.90 
2. '77 
1.08 
2.59 

.950 
4.62 

.559 

.444 
1.03 

.394 


1.82 


1.31 
3.16 
2.22 
1.16 
1.07 
7.75 
3.3S 
1.54 
2.86 
.394 
.647 
.528 


2.17 


Dapth  in 
inches 


2.06 
2.88 
3.34 
3.19 
1.12 
2.9« 
1.06 
5.33 
.62 
.51 
1.19 
.44 


24.73 


1.51 
3.53 
2.56 
1.34 
1.15 
8.94 
3.77 
1.78 
3.19 
.45 
.75 
.59 


28.5a 
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SUSQUEHANNA  BASIN— STATION  NO.  16 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  CLEARFIELD 


location.-M  two  -span  steel  highway  bridge,  Market  Street, 
Clearfield,  Clearfield  County. 

Drainage  Area.— 487  Square  miles. 

Records  AwiZaMe.-December  1,  1904,  to  September  30,  19.0. 

Gaqe  -Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  tenths  twice  daily  by  H.  P.  Bridge;  during  high  stages  more 
frequently.  Elevation  of  gage  zero  1,093.30  feet,  United  States  Geo- 
logical Survey  datum. 

Channel  and  Control. -Both  banks  are  high  and  not  subject  to 
overflow     Control  is  at  a  low  dam  about  2,000  feet  below  gage. 

Extremes  of  Stage. -1918-1919 :  Maximum  gage  height  observed 
during  the  year,  5.9  feet  at  5.30  p.  m.  May  10 ;  minimum,  0.3  foot 
several  days  in  July,  August  and  September. 

1919-1920  •  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  9.0  feet  at  10  p.  m.  March  12;  minimum,  -0.2  foot  sev- 
eral times  in  July  and  August. 

Ice  —Stage-discharge  relation  usually  affected  by  ice.  Cage 
heights  obtained  at  this  station  are  for  Flood  Warning  purposes. 

„        n.-mt   in  feet   of  West  Branch  Susquehanna  River  at  Clearfield,  for  the  period 
Daily  Mean  Gage  Height,  in  1™^$  w ei bt ^ £  ^  Septemoer  SO,  1020   . 


Pay 


1918-1919 


1   

2   

&   

4   

5   

6   

7   


Oct. 


10  . 

11  . 

12  . 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
■27, 

20 
27 
28 
29 
SO 

SI 


Nov. 


:;n 
20 
20 
20 
20 

.66 
2.00 
1.65 
1.45 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.40 
1.50 
1.40 
1.35 
1.30 

1 

2.50 
2.00 
2.05 
2.35 
5.20 


Dec. 


Jan. 


3.80 
2.95 
2.50 
2.20 
2.10 

2.0O 
1.85 
1.75 
1.60 
1.50 
1.50 
1.50 
1.40 
1.30 
1.30 
1.30 
1.30 
1.80 
2.40 
2.55 

2.05 
2.35 
2.15 
2.00 
1.90 
1.90 
1.75 
1.60 
1.60 
1.50 


1.50 
1.40 
1.40 
1.30 
1.40 

1.30 
1.30 
1.30 
1.30 
1.30 

1.50 
2.15 
2.15 
2.80 
2.80 
2.55 
2.35 
2.20 
2.05 
1.90 

1.80 
2.15 
3.70 
2.95 
2.95 

2.55 
2.35 
2.15 
2.00 
1 

1.80 


Feb.  Mar. 


1.90 
4.85 
3.75 
3.00 
2.35 
2.15 
2.05 
1.95 


1.70 
2.05 
1.55 
1.50 
1.55 
1.90 
1.55 
1.40 
1.60 
2.55 
2.30 

2.05 
1.95 
1.75 
1.65 
1.50 

1.45 


1.40 
1.30 
1.45 
1.30 
1.30 

1.10 
.90 
.90 

1.00 
.85 

.70 
.70 
.80 
1.25 
1.70 

1.70 
1.50 
1 .30 
1.25 
1.10 

1.10 
1.30 
1.30 
1.45 
1.45 

2.15 

2.05 
1.85 


Apr. 


2.50 
2.55 
2.151 
1.95 
1.90 
2.00 
1.85 
1.65 
1 .95 
2.40 

2.05 
1.95 
1.80 
1.70 
1.60 
1.70 
2.65 
3.25 
2.80 
2.45 
2.15 
1.95 


May 


June 


1.40 
1.30 


1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 

1.20 
1.65 
1.65 
1.50 
]  .40 

1.45 
1 

1.65 
1.60 
1.50 
1.50 
1.40 
1.40 
1.35 
1.50 
1.40 
1.40 
1.35 
1.30 
1.2. 


1.35 
1.75 
1.70 
1.60 
1.50 
1.40 
1.50 
1.85 
3.04 
5 
4.92 
3.70! 
3.00, 
2.50; 
2.20 

2.10 
2.80 
2.95 
2.45 
2.25 
4.27 
4.73 
3.80! 
3.15] 
3.05 

2.50 
2.15 
1.95 
1 .80 
1.05 
1.50 


July    Aug.  Sept. 


1.35 

1.30 

1.30 

1.25 

1.20 

1.10 

1.00 

1.00 

1.00' 

1.00 

1.00 
.90 
.80 
.70 
.70 

.70 
.80 
.85 
.70 
.70 

.70 
1.15 
.85 
.70 
.70 

1.10 

1.65 
1.75 
1.15 
1.00 


0.90 
.75 
.70 
.70 
.60 
.60 
.45 
.40 
.40 
.40 

.40 

.40 
.60 
.70 

1 

1.30 
1.25 
1.05 
.90 
.80 
.80 
.70 
.70 
.80 
.75 

.60 

.60 
.45 

.401 
.30 

.sol 


0.30 
.30 
.30 
.30 
.30 

1.00 
1.90 
1.45 
1.20 
.95 
.80 
.65 
.60 
.70 
.95 
.70 
1.45 
1.95 
1.40 
1.35 
1.15 
1.10 
1.50 
1.20 
1.20 
1.80 
1.35 
1.20 
1.10 
1.00 

1 


1 .45 
1.25 
1.00 
.90 
.80 
.75 
.70 
TO 
.60 
.60 
.50 
.50 
.50 
.50 
.50 
.40 
.40 
.30 
.30 
.40 

.50 
.10 
.50 
.50 
.75 
.60 
.50 
.40 
.30 
.30 


"NOTE-Stage-discharge  relation  Jan.  13-22  and  Feb.  6-22  affected  by  ice. 
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Daily  Mean  Gage  Height,  in  feet,  of  West  Branch  Susquehanna  River  at  Clearfield,  for  the  period 
October  1.    19 IS,   to  September  SO.  1920 


Day 


1919-1920 


Oct. 


Nov. 


0.  2 
.3 
.3 
. 

.3 
.35 
.55 
.6 
.6 
.85 
1.0 

1.  G5 
1.6 
1.1 
1.3 
1.5 
2.6 
2.4 
1.9 
1.65 
1.45 
1.35 
1.2 
1.4 
1.4 
1.35 
1.65 
1.7 
1.7 
1.85 
1.85 


Dec.  i  Jan.    Feb.    Mar.  Apr. 


2.75 
4.15 
3.6 

2.85 
2.55 

2.2 

1.95 

1.75 

1.65 

1.55 

1.45 

1.35 

1.6 

1.5 

1.4 

1.4 

1.3 
1.3 
1.2 
1.2 

1.1 
1.1 
1.1 

1.0 
1.0 

1.7 
5.2 
4.0 
3.0 
2.7 


2.3 

1.95 

1.8 

1.65 

1.5 

1.5 

1.8 
2.5 
2.1 

2.8 

2.4 

2.05 

2.35 

3.451 

2.7 

2.2 

2.15 

1.95 

1.7 

1.7 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.6 

1.55 

1.4 


1.2 
1.1 
1.1 
1.0 
1.0 

1.0 

.9 
.9 

.95 
1.75 
2.95 
2.4 
2.1 
1  ..VI 
1.75 

1.6 
1.5 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.3 

1.3 
1.3 


1.3 
1.4 
1.4 
1.4 
1.45 

1.7 

1.0 
1.6 
1.6 

1.6 

1.5 

1.5 

1.5 

1.6 

1.6 

1.6 

1.6? 

1.S5 

2.0 

1.95 

1.9 

1.75 

1.7 

1.7 

1.7 


1.5 
1.5 
1.45 
1.6 

3.05 

5.1 

6.2 
4.75 
3.35 
2.25 

3.25 

6.7 

7.- 

4.7 

3.3 

3.3 

4.95 

3.75 

3.15 

3.0 

2.55 

2.25 

2.3 

2.5 

2.6 

2.7 

2.55 

2.1 

1.75 

1.5 

1.25 


NOTE— Stage-discharge  relation  Dec.  29  to  Mar.  6  affected  by  ice 


Apr. 

May 

June 

July 

Aug. 

Sept. 

1.05 

2.55 

0.45 

0.5 

0.5 

0.55 

i.o 

2.35 

.35 

.5 

.45 

1.65 

.9 

2.05 

.3 

.75 

.15 

1.45 

G 

1.75 

.3 

.35 

.0 

1.3 

I  .  dS> 

1 .30 

.45 

.65 

.0 

1 .2 

1.8 

1.3 

.55 

.45 

—.1 

1.35 

1.55 

1.2 

.55 

.4 

—  .2 

1.85 

1.5 

1.1 

.4 

.3 

—.1 

1.8 

1.45 

.95 

.5 

■  5 

.55 

1.6 

1.35 

.85 

.4 

.4 

.8 

2.35 

1.3 

.8 

.3 

.3 

1.4 

2.6 

1.2 

.8 

.2 

.2 

.9 

2.45 

1.2 

.9 

.2 

.15 

.6 

2.5 

l .  z 

.95 

.25 

.1 

.5 

2.3 

1.1 

.9 

.6 

.1 

.4 

1.95 

1.2 

.75 

.85 

.0 

.75 

1.8 

2.6 

.6 

5.0 

.0 

1.25 

1.6 

3.15 

.5 

6.9 

.0 

1.4 

1.4 

2.6 

.5 

4.95 

.0 

1.1 

1.  3 

2.3 

.5 

3.1 

.0 

1.0 

1.2 

3.85 

.9 

2.15 

.c 

.8 

1.2 

3.9 

1.85 

1.8 

.0 

.7 

1.2 

3.05 

1.4 

1.45 

.0 

.65 

1.3 

2.65 

1.1 

1.35 

.0 

.5 

1.3 

2.2 

1.0 

1.15 

—.1 

.4 

1.45 

1.85 

.9 

.95 

—.1 

.3 

1.5 

1.75 

.8 

.75 

—.1 

,2 

1.5 

2.2 

.7 

.6 

—  .1 

.1 

2.4 

2^15 

.6 

.5 

—  .1 

.0 

2.35 

2.05 

.5 

.6 

—  .2 

.05 

2.45 

.4 

 .2 

.15 

SUSQUEHANNA  BASIN— STATION  NO.  17 


CLEARFIELD  CREEK  AT  DIMELING 


Location,— At  single-span  steel  highway  bridge,  Dimeling,  Clear- 
field County,  about  400  feet  downstream  from  the  mouth  of  Little 
Clearfield  Creek. 

Drainage  Area.— 370  square  miles. 

Records  Available.— October  2,  1913,  to  September  30,  1920. 

Gage.— Standard  chain  attached  to  upstream  side  of  bridge ;  read 
by  John  Olson.  Elevation  of  gage  zero  1,145.56  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurements.— -Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control*— Left  bank  is  high  and  not  subject  to  over- 
flow ;  right  is  low  and  is  overflowed  at  extremely  high  stages.  Bed  at 
control  riffle,  about  250  feet  below  gage,  is  composed  of  coarse  gravel 
and  boulders;  probably  permanent. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  stage  observed 
during  the  year,  11.04  feet  at  4  p.  m.  May  22  (discharge,  7,750 
second-feet) ;  minimum,  3.30  feet  at  4  p.  m.  September  19  (discharge, 
27  second-feet). 
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1919-1920 :  Maximum  open-water  stage  during  the  year,  estimated 
from  hydrograph,  12.8  feet  at  noon  March  13  (discharge,  11,700 
second-feet) ;  a  stage  of  18.5  feet  was  reached  at  11.30  p.  m.  March 
11,  but  the  water  was  held  back  by  an  ice  jam ;  minimum,  3.40  feet  at 
4  p.  m.  October  4  (discharge,  35  second-feet). 

Ice.— Stage-discharge  relation  seriously  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  fairly  well  defined  below  100  second-feet  and 
well  defined  between  100  and  11,000  second-feet.  Gage  read 
to  hundredths  twice  daily;  during  high  stages  more  frequently. 
Daily  discharge  ascertained  by  applying  daily  mean  gage  height  to 
rating  table.   Results  good,  except  for  low  stages,  which  are  fair. 


Vfosarge  Measurements  of  Ol^Ul^^Ji^^^  the  period  October  1,  X918, 


'IV. 


25 
26 


1919 
Aug.  12 

1920 
Feb.  2a 
Mar.  4  a 
June  27 


Made  by- 


Ferris  &  Suavely, 

H    1j.  Dandis,  .. 

do 

O.  W.  Eaitwell, 


Discharge 


Feet 

Sec. -ft. 

3.87 

89 

8.16 

224 

7.57 

316 

4.76 

305 

Measurement  made  through  complete  ice  cover. 

Clearfield  Creelc  at  Dimeling,  for  the  period  October  l. 


Daily  Mean  Gage  Height,  in  /wt.j/  'to  September  SO.  1920 


Day 


1918-1919 


1   

2  — - 

3   

4   

5  —~ 

8 

7   


9 
10 

li 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

28 
•>.: 
24 
25 

26 
27 
28 
29 
30 

81 


Nov. 

Dec. 

4.41 

7.76 

4.68 

4.34 

7.02 

4.46 

4.33 

6.30 

4.36 

4.30 

0.82 

4.50 

4.26 

5.65 

4.47 

5.58 

5.51 

4.40 

5.49 

5.35 

4.32 

4.94 

5.16 

4.32 

4.68 

4.97 

4.42 

4.60 

4.85 

4.37 

4.52 

4.80 

4.59 

4.42 

4.76 

5.87 

4.88 

4.64 

5.90 

4.48 

4.55 

6.77 

4.36 

4.44 

6.84 

4.28 

4.43 

6.42 

4.2S 

4.53 

6.03 

4.18 

5.72 

5.72 

4.12 

6.01 

5.50 

4.18 

5.94 

5.23 

4.52 

5.82 

5.20 

4.64 

5.52 

6.09 

4.40 

5.42 

7.86 

4.32 

5.28 

6.82 

4.49 

5.08 

6.77 

5.02 

4.95 

6.26 

5.72 

4.78 

5.90 

5.14 

4.69 

5.72 

5.3C 

4.90 

5.44 

5.86 

4.81 

5.26 

9. 48 

5.12 

Jan. 


Feb. 


5.83 
S.24 
7.38 


5.66 
5 
5.73 
5.40 
5.08 

5.10 

7.27 
7.97 
7.90 
6.98 

6.58 
6.06 
5.43 
5.23 
5.04 

5.05 
4.93 

5.00 
6.4: 
5.9? 

5.76 
5.53 
5.28 
5.23 
5.13 

5.00 


iJ  ar. 


4.62 
4.52 
4.47 
4.47 
4.62 

4.37 

4.65 
4.62 
5.05 
6.17 

6.05 

5.67 
5.95 
5.82 
,5.92 

5.47 
4.92 
4.57 
4.37 
4.07 

4.05 
4.27 
4. 
4.67 
4 

5.67 
5.42 
5.22 


5.62 
5.32 
5.90 
5.65 
5.62 

5.82 

5.62 
5.22 
5.67 
6.07 

5.52 
5.47 
5.32 
5.12 
5.22 

5.15 
6.97 
7.47 
6.81 
6.32 

6.07 
5.72 
5.55 
5.27 
5.12 

4.89 
4.92 
5.35 
5.15 

4.971 

4.791 


pr. 

May 

June 

July 

Aug. 

Sept. 

4.72 

5.01 

4:88 

4.40 

3.73 

4.35 

4.67 

5.08 

4.82 

4.21 

3.67 

-1.20 

4.71 

4.98 

4.65 

3.99 

3.60 

4.08 

4.75 

4.83 

4.48 

3.90 

3.53 

3.98 

4.83 

4.74 

4.44 

3.85 

3.80 

3.86 

4.75 

4.65 

4.46 

3.73 

4.27 

3.70 

4.65 

4.88 

4.38 

3.66 

5.03 

3.78 

4.56 

5.38 

4.40 

3.63 

4.55 

3.65 

4.50 

6.63 

4.61 

3.59 

4.21 

3.54 

4.46 

9.06 

5.22 

3.51 

4.09 

3.52 

4.51 

8.55 

4.65 

3.77 

3.96 

3.94 

5.10 

'  7.31 

4.30 

3.73 

3.86 

3.85 

4.95 

6.66 

4.16 

3.95 

3.77 

3.73 

4.82 

61.16 

4.00 

4.04 

3.68 

3.75 

4.84 

5.91 

4.19 

4.53 

4.15 

3.68 

4.90 

5.85 

4.20 

5.13 

3.88 

3.63 

5.12 

6.15 

4.31 

4.85 

5.48 

3.54 

5.28 

6.18 

4.31 

4.40 

5.90 

3.52 

5.16 

5.71 

4.23 

4.13 

5.40 

3.35 

4.91 

5.70 

4.15 

4.10 

4.95 

3.70 

4.74 

8.96 

4.81 

4.05 

4.60 

3.74 

4.S4 

11.02 

4.39 

5.00 

5.28 

3.92 

4.80 

8.94 

4.11 

4.64 

4.88 

3.99 

4.91 

h.01 

3.96 

4.31 

4.50 

4.14 

4.95 

7.16 

4.13 

4.13 

4.28 

3.95 

4.90 

6.48 

4.39 

3.97 

4.95 

3.78 

4.86 

6.06 

7.10 

3.90 

4.72 

3.68 

4.78 

5.78 

6.03 

3.71 

4.52 

3.49 

4.78 

5.38 

5.01 

3.85 

4.26 

3.44 

4.62 

5.27 

4.61 

3.80 

4.05 

3.44 

5.00 



3.68 

4.48 

NOTE.— Stage-discharge  relation 


Jan.  6-9.  12-19  and  Feb.  7-14  affected  by  ice. 
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Daily  Mean  Gage  Height,  in  feet,  of  Clearfield  Creek  at  Dvmelmg,  for  the  period  October  l. 

1918,  to  September  30.  1920   


1 


6 


uay 

Oct. 

Nov . 

Dec. 

Jan . 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1  Ql  Q  1  Q*>0 

4.28 

4.44 

4.55 

4.^8 

3.58 

6.65 

6.09 

6.09 

8.50 

6.72 

5.38 

6.92 

3.60 

7.88 

5.46 

5.71 

8.34 

6.44 

5.24 

0.55 

4.25 

4.3-1 

4.28 

4.2s 

3.62 

7.38 

5  51 

5.66 

8.11 

6.72 

5.15 

6.28 

4.12 

4.45 

4.10 

4.08 

3~  45 

6.62 

5.07 

5.55 

8.20 

7.39 

5.46 

6.05 

4.22 

4.65 

3.93 

4.  (.'4 

3.75 

6.32 

4.76 

5.50 

8.36 

10.20 

5.81 

5.80 

4.60 

4.40 

3.92 

3.98 

3.86 

5.81 

4.95 

5.44 

8.22 

12.32 

6.46 

5.56 

4.98 

4.12 

3.84 

4.02 

3.95 

5.56 

5.35 

5.46 

8.32 

11.05 

6. It 

5.28 

4.94 

4. If 

3.8:: 

4.12 

3.7i 

5.41 

6.09 

5.52 

8.35 

9.90 

6.06 

5.18 

4.74 

4.39 

4.24 

4.26 

3.84 

5.22 

5.82 

6.02 

8.22 

9.06 

5.83 

5.14 

4.49 

4.45 

4.72 

4.09 

4.42 

4. 95 

6.11 

8.95 

8.08 

9.02 

5.7L 

4.9S 

4.41 

4.2t 

5. a 

4.S4 

4.64 

5.15 

1.06 

6.43 

8.02 

11.38 

5.64 

4.95 

4.3C 

4.06 

5.5C 

r, 

4.84 

5.25 

5.71 

5.69 

7.95 

11.27 

5.46 

4.96 

4.31 

4.08 

4.76 

5.74 

4.82 

5.16 

6.79 

5.35 

7.88 

12.24 

5.26 

5.31 

4.23 

4.04 

4.75 

5.72 

5.10 

5.05 

7^22 

5.37 

7.88 

9.49 

5.53 

5. SO 

4.33 

3.9f 

4.82 

5.15 

5.54 

4.94 

6.55 

7.42 

8.15 

8.21 

5.43 

5.52 

4.94 

4.05 

4.65 

4.88 

5.81 

4.75 

6.39 

8.70 

7.98 

8.14 

5.43 

4.95 

6.09 

4.02 

4.75 

4.60 



5.85 

4.73 

6.33 

9.92 

8.15 

9.68 

7.27 

4.99 

10.30 

3.85 

5.30 

4.39 

5.50 

4.35 

5.96 

9.77 

8.35 

8.28 

7.47 

4.92 

10.34 

3.8i 

5.8: 

4.4.) 

5.10 

4.50 

5.73 

9.54 

8.32 

7.65 

6.96 

4.78 

8.26 

3.94 

5.86 

4.43 

4.80 

4.46 

5.51 

9.17 

8.22 

7.22 

7.56 

4.68 

6.79 

4.12 

5.25 

4.18 

4.75 

4.3S 

5.19 

9.66 

7.98 

6.62 

8.66 

5.02 

6.2y 

4.02 

5.04 

3.95 



4.82 

4.48 

4.92 

9.59 

7.80 

6.55 

8.27 

5.12 

5.81 

3.85 

5.12 

4.C8 

* .  yj. 

4.38 

4.99 

9.58 

7.61 

6.62 

6.93 

5.14 

5.54 

3.84 

4.79 

3.95 

4  55 

4^54 

4.92 

9.71 

7.56 

6.88 

6.77 

5.12 

5.47 

4.10 

4.60 

3.90 

4^29 

5.05 

4^91 

9!94 

7.36 

6.88 

6.40 

5.11 

5.25 

4.06 

4.44 

3.f2 

4.58 

5.92 

4.81 

9.56 

7.28 

7.05 

5.95 

4. 98 

4.94 

3.86 

4.35 

4. 02 

5.30 

9.33 

4.71 

9.22 

7.27 

6.62 

6.00 

4.7S 

4.72 

3.77 

4.20 

4.O.; 

6.16 

7.97 

4.68 

9.06 

7.18 

6.28 

6.58 

4.6S 

4.60 

3.69 

4.15 

4.87 

6.00 

7.25 

6.35 

8.88 

7.08 

5.95 

6.38 

4.58 

4.62 

3.70 

4.16 

4.88 

5.45 

6.70 

6.20 

8.58 

5.65 

6.15 

4.45 

4.52 

3.76 

4.18 

5.57 

5.46 

6.39 

8.31 

5.58 

4.28 



3.90 

4.22 

NOTE. — Stage-  discharge  relation  Dec.  16-21,  Dec.  29  to  Jan.  10  and  Jan.  15  to  Mar.  11 
affected  by  ice. 


Daily  discharge,  in  second-feet,  of  Clearfield  Creek  at  Dimeling,  for  the  period  October  1,  1918, 

to  September  JO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

1 

July 

Aug.  ' 

Sept. 

1918-1919 

1   

187 

2,560 

270 

790 

240 

675 

270 

375 

335 

187 

69 

176 

2  „   

176 

1,700 

200 

3,040 

212 

515 

255 

420 

300 

14J 

(ii 

i 

3   

176 

1,120 

176 

2,100 

200 

850 

270 

375 

255 

107 

53 

126 

4  -   

165 

790 

212 

1,420 

200 

702 

285 

318 

212 

93 

46 

106 

5   

154 

702 

200 

760 

240 

675 

318 

285 

200 

86 

78 

87 

6   

675 

620 

187 

600 

176 

790 

285 

255 

200 

69 

154 

65 

7  — .   

620 

540 

165 

600 

180 

675 

255 

318 

187 

CO 

398 

75 

8   

355 

442 

165 

600 

170 

465 

226 

565 

187 

57 

226 

59 

9   

270 

375 

187 

460 

160 

702 

212 

1,340 

240 

52 

144 

47 

10   .  

240 

318 

176 

420 

170 

980 

201 

4,1-K 

465 

44 

126 

45 

11   

212 

1300 

240 

420 

ia> 

675 

212 

3.58C 

255 

74 

10! 

93 

12   

187 

285 

850 

420 

240 

592 

420 

2,000 

165 

69 

87 

85 

13   

335 

255 

850 

420 

400 

515 

355 

1,420 

135 

101 

74 

69 

14   

212 

226 

1,520 

440 

650 

420 

300 

1,040 

126 

118 

63 

72 

15   

176 

200 

1,520 

500 

850 

465 

318 

850 

144 

226 

135 

63 

16   

165 

200 

1,180 

550 

592 

442 

335 

790 

144 

442 

90 

55 

17   

165 

226 

915 

500 

335 

1,700 

420 

1,040 

165 

318 

620 

47 

18  —  

144 

730 

730 

440 

226 

2,220 

515 

1,040 

165 

187 

850 

45 

19   

126 

915 

620 

400 

176 

1,520 

442 

730 

154 

135 

565 

31 

20   

144 

850 

490 

398 

118 

1,130 

335 

730 

135 

126 

355 

65 

21   

212 

790 

465 

398 

118 

980 

285 

4,140 

300 

118 

240 

70 

22   u.-  

255 

620 

980 

355 

154 

730 

318 

7,750 

187 

375 

515 

96 

2:}   

187 

565 

2,680 

375 

226 

648 

300 

4,000 

126 

255 

335 

107 

24   — 

165 

515 

1,520 

1,260 

255 

490 

335 

2,800 

103 

165 

212 

135 

25   

212 

420 

1,520 

915 

335 

420 

355 

1,900 

135 

135 

165 

101 

26   

375 

355 

1,120 

760 

702 

335 

335 

1,260 

187 

104 

355 

75 

27   

730 

300 

850 

648 

565 

335 

318 

980 

1,800 

93 

270 

63 

28  ,  

442 

270 

730 

515 

465 

540 

300 

790 

915 

66 

212 

42 

29   

565 

335 

592 

490 

442 

300 

565 

375 

86 

154 

38 

'50   

850 

300 

490 

442 

355 

240 

490 

240 

78 

118 

38 

51   

4,920 

420 

375 

300 

375 

6S 

212 

NOTE. — Discharge  Jan.  6-9,  12-19  and  Feb.  7-14  estimated,  because  of  ice,  from  weather 
records  and  study  of  gage-height  graph. 


166 


Daily  discharge,  in  second-fret,  of  Clearfield  Creole  at  Dimeling,  for  the  period  October  1,  19i&, 

to  September  SO,  1920, 


-Day 

Oof 

XT 

JN  OV . 

JJc'L  . 

d  nil  . 

Apr . 

May 

J  uhg 

»j  my 

i 

Aug . 

i  m  Ci  i  aoa 

i 

m 

i  oa  n 

1  ,o4U 

OQA 

OOA 

OOA 

1  QA 

1  AAA 

1  RK 

OAA 

OOfi 

OOO 

z  _  

KQ 

Oo 

O  RCA 

COO 

1  RA 
100 

OOA 

110 

490 

1  04A 

T7R 
1  <  0 

irc; 
±DD 

1  RR 

o 

DO 

O   1  HA 
^,  100 

ROA 

140 

140 

A  AO 

1    1 0A 

1  OR 

1  OR 

1 9K 

4   

89 

1,340 

398 

130 

2S0 

380 

592 

915 

144 

255 

98 

118 

5   •  

72 

1,120 

285 

110 

820 

2,200 

790 

790 

240 

387 

96 

106 

c? 
Oi 

*7GA 

QAA 

f.  AAA 

1  O'RA 
JL  ,,cuU 

O4o 

J  /CO* 

Cri 

1  AO 

7  __ 

101 

i  i  j  > 

540 

110 

360 

3 , 600 

980 

r.i  r. 

on? 

OX 

1  OR 

S   

/U 

565 

GQA 

yoo 

1  QA 

OCA 

1  OAA 

l  .  yuu 

OCA 

<tO>) 

9   

84 

465 

790 

240 

360 

1,400 

790 

442 

212 

200 

270 

126 

10   _ 

187 

355 

980 

1,200 

S40 

1,300 

700 

'  375 

187 

154 

730 

318 

25;> 

442 

9S0 

1 ,180 

320 

2,400 

702 

355 

1G5 

118 

020 

1*  lo0 

12 

318 

490 

730 

730 

300 

6,500 

592 

355 

165 

126 

285 

760 

300 

442 

1 ,520 

540 

300 

10,300 

49U 

515 

154 

118 

OCR 

730 

14  -1   

420 

398 

1,900 

540 

300 

4,920 

648 

790 

176 

101 

300 

442 

15    _ 

648 

356 

1,340 

420 

821 

3,040 

592 

620 

355 

118 

265 

335 

]6   

790 

285 

1,000 

340 

360 

2,920 

592 

355 

980 

109 

285 

240 

17  _  

790 

300 

750 

240 

440 

5,270 

2,000 

375 

6,360 

86 

515 

187 

IS  

620 

255 

550 

190 

550 

3.180 

2,220 

335 

6,360 

81 

790 

187 

iy   

420 

212 

460 

140 

550 

2,320 

1,700 

300 

3,180 

99 

850 

200 

20                __  „ 

300 

200 

420 

130 

500 

1,900 

2,320 

270 

1,520 

135 

490 

144 

O-Q- 
iCOD 

lot 

ooU 

QQA 

1    Q4  A 

3  TOO 

o  /*> 

1    1  OA 

Jl  ,  1<vU 

10c 

oifo 

101 
1U1 

99 

01 0 

ooO 

OAA 
ouv 

1  A 

Q  1  QA 

1  OA 

70A 

OP 

1^6 

335 

-i  e+7 

lev 

o/O 

42C 

28C 

1 ,34C 

1  RAA 

l,o(A 

R<l  Q 

30t 

*'4 

226 

226 

335 

600 

240 

1,600 

1,520 

420 

:  592 

120 

24C 

98 

25   

1G5 

398 

335 

700 

220 

1,600 

1,180 

420 

490 

116 

200 

96 

9fi 

24  C 

85C 

30C 

60C 

19C 

1  700 

915 

375 

355 

87 

XIV 

109 

27   

51E 

4,600 

270 

500 

170 

1,'340 

915 

300 

270 

74 

154 

IT  8 

1,040 

2,800 

270 

380 

160 

1,120 

1,340 

270 

240 

64 

135 

318 

29  l~T~S—l 

915 

1,900 

280 

300 

140 

915 

1,180 

240 

240 

65 

135 

335 

vO   

592 

1,420 

280 

240 

702 

1,040 

200 

212 

7S 

144 

640 

31   

m 

240 

220 

1 

675 

1<35 

&S 

144 

NOTE — Discharge  Dec.  16-21,  Dec.  29  to  Jan.  10  and  Jan.  15  to  Mar.  11  estimated,  because  of 
ice,  from  discharge  measurements,  weather  records  and  study  of  gage  height  graph. 


Monthly  Discharge  of  Clearfield  Creek  at  Dimeling,  for  the  period  October  1,  191%,  to  September 

SO,  1920 

(Drainage  area,  370  square  miles) 


Month 

Discharge  in  Second-feet 

Run-off 

Maximum 

Minimum 

Mean 

Second- feet 
per  square 
mile 

Depth  in 
inches 

1918-1919 

4,920 

126 

445 

1.20 

1.38 

2,560 

200 

594 

1.61 

1.80 

2,680 

165 

717 

1.94 

2.24 

3,040 

355 

704 

1.90 

2.19 

850 

118 

305 

.824 

.86 

2,220 

300 

718 

1.94 

2.24 

515 

200 

310 

.838 

.94 

7,750 

255 

1,510 

4.08 

4.70 

1,800 

103 

285 

.770 

.86 

July   

442 

44 

136 

.367 

.42 

850 

40 

2S9 

.619 

.71 

September   

176 

31 

78 

.210 

.23 

The  year   

7,750 

31 

506 

1.37 

18.57 
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Monthly  Discharge  of  Clearfield  Greek  at  Dimeling.  for  the  period  October  1,  1918,  to  September 
>  30,  1910 

 (Drainage  area,  370  square  miles) 


Month 


Di. charge  in  Second-feet 


1919-1920 

October   

November   

December   

January   

February   

March   

April   

May   

June   

July   

August   

September   

The  year   


Maximum 


040 
600 
,900 
,200 
550. 
300 
720 
600 
360 
255 
850 
.180 


10,300 


Minimum 


39 
187 
240 
110 
140 
130 
442 
165 
126 
64 
81 
93 


39 


Mean 


Run-off 


Second-feet 
per  square 
mile 


350 
919 
631 
S66 
313 
2,370 
1,200 
520 
887 
125 
293 
271 


688 


0.946 
2.48 
1.71 
.989 
.843 
6.41 
3.24 
1.41 
2.40 
.338 
.792 
.732 


1.86 


Depth  in 
inches 


1.09 
2.77 
1.97 
1.14 
.91 
7.29 
3.62 
1.63 
2.68 
.39 
.93 
.83 


25.32 


SUSQUEHANNA  BASIN — STATION  NO.  18 


MOSHANNON  CREEK  AT  WINBURNE 


Location.— At  single-span  steel  highway  bridge,  Winburne,  Clear- 
field County. 

Drainage  Area. — 150  square  miles. 

Records  Available.— October  3,  1913,  to  December  31,  1919,  when 
the  station  was  discontinued. 

Gage.— Standard  chain  attached  to  downstream  side  of  bridge- 
read  to  hundredths  twice  daily  by  Albert  Kolasky. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control— The  right  bank  is  high ;  the  left  is  low  and 
subject  to  overflow  at  extremely  high  .stages.  Bed  is  composed  of 
gravel.   The  control  is  at  a  gravel  riffle  just  below  gage. 

Extremes  of  £^6.-1918-1919:  Maximum  gage  height  observed 
during  the  year,  1.60  feet  at  6  a.  m.  May  23 ;  minimum,^  0.52  foot  at 
6  p.  m.  August  14. 

1919-1920:  Maximum  gage  height  during  the  period  October  1 
to  December  31,  2.51  feet  observed  at  4.30  p.  m.  November  27;  mini- 
mum, 0.53  foot  at  7  p.  in.  October  4. 


\ 


168 


lee.— Stage-discharge  relation  usually  affected  by  ice. 

The  following  discharge  measurement  was  made  by  Peterson  and 
Landis:  No.  16,  July  22,  1919:  Gage  height,  0.96  foot;  discharge,  143 
second  feet. 


Oaily  Mean  Oage  HoigU,  in  feet,  of  MosHannon  CrecTc  at  JinMne,  for  tte  perioa  October  1, 

1918,    to  September  30,  1920 


Day 


1 918-1  uiy 


1  - 

2  - 

3  - 

4  . 

5  . 

6  . 

7  . 

8  . 

9  . 

10  . 

11  . 
12 
13 
14 
15 

18 
17 
18 
19 
20 

21 

22 

24 
:.T. 

26 
27 
28 
29 
30 

31 


Oct. 


Nov. 


Dec. 


1.20 
1.14 
1.12 

1.07 
1.02' 
1.00| 

.9S. 
.96 

.94 


1.18 
1.13 
1.10 
1. 

1.06 
1.04 
1.02 
1.02 
1.00 


O.S 


.94 
.92 
.93 
.92 

.91 
.89 
.84 
.86 
.85 

.90 
1.06 
1.12 
1.23 
1.28 


Jan. 


1.24 
1.20 
1.19 
1.17 
1.16 

1.13 
1.28 
2.17 
1  .82 
1.68 

1.61 
1.52 
1.42 
1.32 
1  .28 

1.20 


1.34 
1.78 
1.68 
1 

1.43 

1.40 
1.51 
1.26 
1.21 


t'eb. 


1.14 
1.10 
1.00 
1.04 
1. 

1.10 
1.00 
1.03 
1.06 
1.04 

1.00 
1.00 
1.00 
1.27 
1.16 

1.16 
1.14 
1.10 
1.11 
1. 

1.04 


0.98 
.96 
.88 


Mar. 


.92 

,92 
i'90 

.90 
.84 
.82 
1.06 
1.28 

l.OO 
.96 
.93 


.90 

.88 
.90 


1.07 
1.08 
1.00 


Apr. 


1.23 
1.24 
1.21 
1.22 
1.24 

1.24 
1.21 
1.16 
1.30 
1.50 

1. 

1.33 
1.30 
1  .30 
1.26 

1.27 
1.68 
2.00 
2.12 
1.96 

1.81 
1.69 
1.49 
1.40 
1.31 

1 

1.24 
1.31 
1.23 
1.16 


1.14 


.09 


May 


l 

1 

1.04 
1.08 
1.07 

1.04 
1.00 
.98 


.95 
1.14 
1.02 

.98 


1.00 
1.06 
1.05 


.96 


June 


9.98 

1.11 

1.02 
.96 
.97 

.99 
1.09 
1.18 
1.32 
2.10 

2.70 
2.50 
2.14 
1. 
1.64 

1.54 
1.57 
1.66 
1.42 
1.38 

1.90 
3.61 
4.38 
3.43 
2. 

2.30 
1 

1.70 
1.50 
1.40 

1.30 


July 


1.22 
1.17 
1.11 
1.06 
1.02 


.93 

.87 
.83 
.79 
.81 
.87 


.76 

.73 
.72 

.78 
.73 
.66 
.61 
.70 

.87 
1.45' 
1.25 


Aug. 


.83 


0.76 
.72 
.73 
.68 
.67 

.69 
.71 
.64 
.66 


.66 

.77 
.66 
.59 
.64 
.71 

.6? 
.92 
1.14 
.86 
.76 

.72 
.66 
.63 
.62 
.63 

.62 


Sept. 


n  kr 

f>  74. 

.62 

tm 

.  i£ 

.59 

Tfi 
.  IV 

.00 

•  Do 

.58 

.65 

.86 

.04 

.90 

.64 

.70 

.62 

.62 

.61 

.54 

.62 

.56 

.64 

.56 

.64 

.56 

.63 

.54 

.62 

.70 

.68 

.67 

.60 

2.58 

.60 

2.28 

.56 

1.85 

.54 

1.50 

.64 

1.18 

.63 

1.16 

.71 

1.04 

.79 

.93 

.70 

.90 

.62 

.8fi 

.60 

.85 

.57 

.8€ 

.54 

.8C 

.54 

.77 

.54 

.8C 



NOTE-Stag-dischargc  relation  not  affected  by  ice  during  the  year. 


/ 
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Daily  Mean  Gage  Height,  in  feet,  of  Moshannon  Greek  at  Winburne,  for  the  period  October  1, 

1918,  to  September  SO,  1920 


Jan. 

Feb. 

Mar. 

Apr. 

'  May 

June 

July 

Aug. 

Sept. 





Day 


1919-1920 


1.1U 
1.06 
.80 


.86 
.90 
.86 
.84 
.83 

.81 
.92 
1.10 
1.09 
1.00 
1.11 


1.48 
1.74 
1. 
1. 

1.72 

1.50 
1. 
1.29 
1.22 
1.18 

1.16 
1.23 
1.23 
1.14 
1.09 

1.08 
1.06 
1.06 
1.03 
1.01 

.98 
.98 
.98 
.98 
.96 

1.15 
2.22 
2.32 
1.86 
1.80 


1 
1 

1.31 

1.30 
1.61 

1.24 
1.34 
1.45 
1.8a 
1.52 

1.41 
1.49 
1.52 
1.68 
1.78 

1.64 
1.27 
1.17 
1.06 
1.12 


1.00 
.96 
.96 

1.16 

.94 


NOTE — Stage-di -charge  relation  Dee.  16-31,  1919, 
tinued  on  Dec.  31,  1919. 


affected  by  ice. 


Station  was  diseon- 


SUSQUEHANNA  BASIN— STATION  NO.  19 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  KARTHAUS 


Location— AX  two-span  steel  highway  bridge,  Karthaus,  Clear- 
field County. 
Drainage  Area. — 1,420  square  miles. 

Records  Available.— Sulj  26,  1917,  to  September  30,  1920,  when 
the  station  was  discontinued. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
to  half  tenths  twice  daily  by  J.  S.  Schnars.  Elevation  of  gage  zero 
809.71  feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements.— Ma.de  from  downstream  side  of  bridge. 

Channel  and  Control— Bunks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  rock.  Control  is  at  riffle  about  100  feet 
below  gage. 
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Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  12.08  feet  at  3  p.  m.  May  22;  minimum,  2.95  feet 
September  22. 

1919-1920:  Maximum  gage  height  during  the  year,  13.5  feet  ob- 
served at  9  a.  m.  March  9  ;  minimum,  2.95  feet  several  days  in  August. 

jce> — Stage-discharge  relation  usually  affected  by  ice. 

The  following  discharge  measurement  was  made  by  Ferris  and 
Snavely;  No.  2,  August  15,  1919:  Gage  height,  3.28  feet;  discharge, 
381  second  feet. 


Daily  Mean  Gage  Height,  in  feet,  of  West  Branch  Susquehanna  River  at  Karthaus,  for  the  period 

October  1,  1918,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

July  j 

Aug. 

Sept. 

1918-1919 

1   1 

4.03 

8.40 

4.15 

5.15 

4.05 

4.95 

4.45 

4.75 

4.  to 

■  ..I* 

'±•'±0 

2  -  - 

3   

4   1 

4.03 
4.03 
4.03 

7.35 
6.05 
6.05 

4.05 
4.05 
4.05 

9.05 
5.05 
5.50 

4.35 
4.15 
4.05 

5.30 
5.55 
5.35 

4.45 
4.35 
4.35 

4.65 
4.65 
4.60 

4.65 
4.45 
4.4© 

3.92 
3.64 
3.57 

3.16 
3.15 
3.14 

4.28 
4.09 
3.85 

4.03 

5.75 

4.05 

5.55 

4.05 

It.  OK 

A  ^ 

d  RR 

4  35 

3.52 

3.13 

3.62 

5   j 

6   

4.03 

5.55 

4.05 

5.55 

4.05 

5.15 

4.25 

4.65 

4.35 

3.48 

3.33 

3.50 

r   

4.33 

5.55 

4.05 

5.35 

4.05 

9.05 

4.25 

4.65 

4.85 

3.44 

4.95 

3,48 

8   

4.28 

5.35 

4.05 

5.35 

4.10 

5.05 

4.15 

4.99 

4.35 

•  3.41 

4.53 

3.45 

9   

10   

4.13 
4.03 

4.05 

4.05 

4.15 

4.65 

5.35 

5.25' 

4.05 
4.05 

5.05 
5.35 

4.13 

-  4.15 

5.40 
9.55 

4.35 
4.25 

3.40 
3.35 

4.33 
4.17 

3.45 
3.42 

11   

12   

4.03 
4.03 

4.05 
4.05 

5.05 

51.85 

5.25 
5.05 

4.05 
4.05 

5.26 
5. 25 

4.15 
4.19 

10.20 

9.25 

4.15 
4.05 

3.35 
3.33 

4.07 
3.83 

3.40 
3.35 

13   

4.03 

4,05 

5.75 

5.06 

4.30 

5.40 

4.15 

8.45 

4.05 

3.37 

3.37 

3.28 

14   

4.03 

4.05 

5.65 

5.05 

4.83 

5.59 

4.25 

7.10 

4.05 

3.60 

3.16 

3.22 

15    

4.03 

4.05 

5.55 

4.85 

4.65 

3.45 

4.25 

6.50 

4.10 

3.93 

3.02 

3.15 

16   

17   

4.03 
4.03 

4.05 
4.05 

5.45 
5.35 

4.65 
4.55 

4.55 
4.55 

5.35 
0.10 

4.30 
4.85 

3.75 
5.90 

4.08 
4.05 

4.49 
4.37 

3.00 
3.85 

3.10 
3.07 

IS   

4.03 

4.30 

5.20 

4.55 

4.36 

6.60 

4.75 

6.06 

4.05i 

4.10 

5.58 

3.00 

19   

4.03 

4.35 

5.05 

4.55 

4.35 

7.05 

4.65 

6.06 

4.05 

4.89 

5.32 

3.00 

20   

4.03 

5.15 

4.65 

4.55 

4. 25 

6.95 

4.55 

5.75 

4.05 

3.93 

4.98 

3.00 

21   

4.58 

5.55 

4.55 

4.55 

4.25 

6.55 

4.55 

6.95 

4.03 

4.01 

4.60 

3.00 

22   

4.18 

5.25 

4.55 

4.55 

4.26 

6.25 

4.55 

11.80 

3.95 

4.50 

4.26 

2.95 

23   

4.03 

5.15 

4.75 

4.95 

4.45 

5.95 

4.55 

9.85 

3.85 

4.20 

4.20 

3.30 

24   

4.03 

5.06 

5.65 

5.40 

4.35 

5.50 

4.45 

8.05 

3.82 

4.05 

4.16 

3.23 

26   

4.  OS 

4.85 

6.45 

5.25 

4.55 

5.05 

4.45 

7.90 

3.77 

3.99 

4.14 

3.20 

26   

4.03 

4.03 

6.05 

5.05 

5.05 

5.05 

4.45 

7.55 

4.64 

3.87 

4.02 

3.20 

27   

4. OS 

4.65 

6.3E 

5.05 

4.85 

4.95 

4.4E 

7.35 

5.81 

3.70 

4.  OS 

3.20 

28   

29   

4. OS 
4.0S 

4.4E 
4.3£ 

5.2S 
5.  IE 

5.0E 
5.0E 

4.65 

4.55 
4.55 

4.45 
4.45 

6.0E 
5.8C 

5.7e 
5.3f 

3.53 
3.3? 

4.5E 
4.5C 

3.38 
3.26 

30   

4.3S 

4.2E 

5.0E 

5.0E 

4.45 

4.6E 

5.2C 

4.7C 

3.2C 

4.5C 

3.20 

31   

8.5£ 

5.1' 

5.0E 

4.3E 

5.05 

3.2C 

4.4£ 
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Daily  Mean  Gage  Height,  in  feet,  of  West  Branch  Susauehanna  River  at  Karthaus,  for  the  period 

October  1,  191S.  to  September  P.O.  1920 


Day 

Oct. 

Nov. 

1919-1920 

1   

3.15 

5.88 

2   

3.15 

6.75 

3.12 

7.90 

4 

3.12 

7.35 

5   

3.10 

6.70 

6   

3.20 

6.05 

3.15 

5.70 

B 

3.10 

5.40 

9 

5.10 

5.30 

10   

3.55 

5.22 

11   

3.68 

5.10 

12   

4.40 

5.12 

13 

4.6b 

5.22 

14   

4.70 

5^20 

15   

4.62 

4.90 

16  _   

4.50 

4.72 

17   

5.12 

4.60 

1  c 

5.00 

4.45 

19   

4.95 

4.28 

20  .   

4.88 

4.20 

21  .   

4.85 

4.18 

22   

4.80 

4.10 

4.75 

4.10 

24 

4.68 

4.00 

25   

4.60 

4.00 

26   

4.70 

5.35 

27  „   

4.76 

7.80 

28   

5.05 

9.00 

29   

5.15 

8.35 

30   

5.30 

7.80 

31   

5.62 

Dec.  Jan. 


6.90 
6.4S 
0.40 
6.30 
6.26 

6.20 
6.12 


6.28 
6.20 


5.80 
5.58 
5.35 
5.08 
5.00 

4.80 
4.80 
4.72 
4.60 
4.52 

4.38 
4.25 
4.20 
4.12 
4.06 

4.01 


4.00 
4.00 
3.95 
3.80 
3.80 

3.80 
3. 

3.80 
3.80 
3.80 

4.10 
4.10 
4.10 
4.10 
4.10 

4.10 

4.10 


Feb.  Mar 


4.00 
4.00 
4.00 

4. 
4.10 
4.18 
4.20 
4.20 

4.20 
4.20 
4.20 
4.20 
1.2(i 

4.20 
4.20 
4.00 
3.  SO 
8.82 

3.60 
3.50 
3.50 
3.50 


Apr. 


3.50 

5 

15 

3.50 

5 

00 

3.50 

4 

s.> 

3.50 

4 

60 

3.93 

4 

0(1 

7.19 

4 

40 

6.48 

4 

40 

6.00 

4 

40 

5.90 

4 

35 

5.95 

4 

35 

6.82 

4 

35 

9.54 

4 

» 

12.45 

4 

3(1 

8.S5 

4 

-2 

8.15 

5 

08 

8.02 

5 

gg 

8.00 

6 

0(1 

7.85 

6 

Of; 

7.58 

5 

90 

7.35 

5 

v- 

7.00 

7 

10 

6.50 

8 

04 

6.40 

8 

0(1 

7 

90 

6.20 

7 

•  .10 

6 

95 

C.00 

6 

-o 

6.00 

5 

o:» 

5 

-." 

5.50 

5 

7s 

5.30 

5.75 
5 

5.48 
5.20 
5.07 

5.0O 
4.78 

4.60 
4.5S 
4.50 

4.50i 
4.85j 
4.85: 
4.65 
4.50 

4.55; 
4.52i 
4.40 
4.38'. 
4.38. 

4.35. 
4.35' 
4.35 
4.35; 
4.48 

4.58 
4.52; 
4.40! 
4.40i 
4.35 

4.30  . 


June 

July 

Aug. 

Sept. 

4 

30 

4 

30 

3.00 

3.70 

4 

-.'' 

4 

::i 

3.00 

3.69 

4 

'."> 

4 

20 

3.00 

3.60 

4 

10 

4 

20 

2.98 

3.60 

4 

22 

4 

20 

2.95 

3.60 

4 

10 

4 

20 

2.95 

3.50 

4 

00 

4 

32 

2.95 

3.50 

4 

IK 

4 

40 

3.25 

3.45 

3 

4 

42 

3.14'  3.4a 

3 

85 

4 

40 

3.30 

3.40 

3 

70 

4 

30 

3.30 

3.30 

I 

60 

4 

25 

3.42 

3.30 

60 

4 

20 

3.45 

3.80 

I 

60 

4 

20 

3.45 

3.75 

60 

4 

22 

3.60 

3.70 

i 

18 

4 

i,i 

3.65 

3.70 

02 

3 

92 

3.75 

3.60 

I! 

75 

3 

80 

4.05 

3.50 

3 

72 

4.52 

3.50 

3 

4.80 

3.70 

3 

58 

4. 58 

3.65 

6.20 

3 

50 

4.50 

3.60 

5.45 

3 

35 

4.30 

3.50 

5 

32 

3 

20 

4.20 

3.40 

5.08 

3 

09 

4.09 

3.50 

5 

00 

3 

06 

4.02 

3.50 

4.49 

3 

05 

4.00 

3.50 

4 

48 

3 

03 

3.92 

3.40 

4.40 

3 

00 

3.85 

3.40 

4.35 

3 

00 

3.80 

4.25 

3 

00 

3.75 

NOTE— Gage  height  Dec.  810  and  13-13  unsatisfactory.  Gage  height  Jan  18  to  Feb  7  not 
observed.  Stage— discharge-  relation  Jan.  1  t0  Mar.  6  affected  by  ice.  Gage  height  June  19-*1 
unsatisfactory. 


SUSQUEHANNA  BASIN— STATION  NO.  20 


DRIFTWOOD  BRANCH  SINNEMAHONING  CREEK  AT 

STERLING  RUN 


Location.— At  three-span  ■  steel  highway  bridge,  Sterling  Run 
Cameron  County. 

Drainage  Area. — 270  square  miles. 

Records  AvfiilaUe.— September  30,  1913,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  C.  U.  Lupro.  Elevation  of  gage  zero  894.60  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge 
or  by  wading. 
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Channel  and  Control.— -Both  banks  are  low  and  subject  to  over- 
flow during  extremely  "high  stages.  Bed  is  composed  of  gravel.  The 
control  for  low  stages  is  at  the  first  of  a  series  of  gravel  riffles  ex- 
tending from  50  to  100  feet  below  the  gage,  probably  permanent ;  for 
medium  and  high  stages  is  at  the  first  of  a  series  of  riffles  extending 
from  300  to  500  feet  below  the  gage,  probably  permanent. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  stage  observed 
during  the  year,  5.84  feet  at  noon  May  22  (discharge,  7,880  second 
feet) ;  minimum,  0.55  loot  August  4  and  5  (discharge,  12  second 
feet). 

1919-1920 :  Maximum  open-water  stage  during  the  year,  estimated 
from  hydrograph,  5.9  feet  at  4  a.  m.  March  13  (discharge,  8,110 
second-feet);  a  stage  of  10.4  feet,  estimated  from  hydrograph,  was 
reached  at  9  p.  m.  March  5,  but  the  water  was  held  back  by  an  ice 
jam;  minimum,  0.68  foot  on  October  1  and  September  27  (discharge, 

23  second-feet). 

Ice.— Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  except  as  affect- 
ed by  ice.  Bating  curve  well  defined  between  20  and  10,000  second- 
feet.  Gage  read  to  hundredths  twice  daily;  during  high  stages 
more  frequently.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.   Besults  good. 


DiM  Measurers  ^^TSltV^^ 


No. 


30 
31 


33 
34 


Date 


1918 
Nov.  21 

1919 
Aug.  16a 

1920 
Jan.  25b 
Feb.  27b 
June  26c 


Si.  H.  Hosmer,  . 
Ferris  &  Snavely, 


H.  It.  Landis,  — 

do 

O.  W.  Hartwell. 


Made  by 


Gage 

height 


Feet 
2.33 

.70 


1.75 
1.83 
1.02 


Discharge 


a  Measurement  made  by  wading  1,000  feet  below  gage. 

b  Measurement  made  through  complete  ice  cover  75  feet  above  gage. 

c  Measurement  made  by  wading  at  gage. 


Sec.-ft. 
1,028 

32 


97.7 
79.1 
108 
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Daily  Mean  Gage  Height,  in  feet,  of  Driftwood  Branch  Sinnemahoning  Creek  at  Sterling  Bun, 
for  the  period  October  1,  1918,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1  .OV 

1 

71 

1 

24 

1 

7(1 

1 

45 

1 

50 

i .  .40 

1  .  1  it  ■ 

0 .  in 

1 .57 

1.29 

2 

90 

1 

12 

1 

69 

1 

46 

1 

87 

1.29 

.99 

.78 

1.38 

1.25 

2 

57 

1 

13 

1 

69 

1 

42 

1 

92 

1.16 

.98 

.67 

1.24 

1.28 

2 

30 

1 

19 

1 

63 

1 

44 

1 

94 
82 

1.15 

.85 
.83 

.57 

1.19 
OS 

1.17 

2 

01 

1 

12 

1 

54 

1 

44 

1 

1.05 

.57 

.89 

1.20 

1 

85 
mi 

1 

06 

1 

82 

1 

41 

1 

68 

1.05 

.78 

.95 

1.12 

1 

1 

02 

1 

84 

1 

43 

1 

75 

1.05 

.78 

.88 

.90 







1.17 

1 

71 

1 

26 

1 

77 

1 

46 

1 

71 

1.19 

.73 

.77 

.85 

1.29 

1 

61 

1 

21 

2 

in 

1 

69 

1 

98 

1 .16 

.71 

.69' 

.67 

.85 

1.24 

1 

50 

1 

13 

2 

24 

1 

70 
86 

4 

71 

1.11 

.62 

.80 

1.28 

1 

46 

1 

16 

21 

10 

1 

4 

15 

1.07 

.73 

■  59 

.85 



1.45 

1 

23 

1 

15 

1 

99 

2 

72 

3 

19 

.95 

.71 

.59 

.00 

1.57 

1 

60 

1 

19 

1 

84 

2 

46 

2 

63 

.90 

:68 

.59 

.85 

2.00 

1 

45 

1 

36 

1 

74 

2 

14 

2 

26 

.91 

.68 
.68 

.59 

.80 

2.33 

1 

45 

1 

49 

1 

60 

2 

02 

2 

08 

.93 

.63 

.72 

2.24 

1 

33 

1 

32 

1 

49 

1 

92 

1 

89 

.88 

.95 

.60 

.70 

2.11 

1 

30 

1 

22 

2 

22 

2 

03 

2 

28 

.91 

.73 

1 

.  70 

1  97 

1 

30 

1 

26 

2 

64 

2 

03 

1 

57 

.85 

.68 

2.00 

70 

1.73 

1 

20 

1 

18 

2 

53 

1 

95 

2 

33 

!78 

.63 

2.15 

>0 

1.58 

1 

10 

1 

07 

2 

28 

1 

S 1 

2 

14 

.75 

.88 

1 .68 

.85 

2.00 

1.52 

1 

07 

1 

]  1 

2 

64 

1 

SO 

3 

55 

.  CO 





1.95 

1.77 

1 

07 

1 

16 

1 

89 

1 

7i'i 

5 

60 

.85 

1.60 

1 .44 

.96 

1.94 

2.57 

1 

10 
89 

1 

29 

1 

75 

1 

59 

4 

11 

.83 

1.25 

1.27 

1.04 



1.83 

2.35 

1 

1 

21 

1 

66 

1 

72 

3 

14 

.74 

1.12 

1.10 

■  94 

1.63 

2.53 

1 

68 

1 

28 

1 

60 

1 

64 

2 

74 

.73 

1.12 

1.34 

.80 

1.56 

2.35 

1 

68 

1 

58 

1 

52 

1 

58 

2 

46 

1.13 

1.02 

1.19 

.70 

1.49 

2.15 

1 

63 

1 

1° 

1 

46 

1 

58 

2 

17 

3.31 

.85 

1.20 

.70 

1.43 

1.93 

1 

54 

1 

35 

1 

78 

1 

48 

1 

92 

1.77 

.67 

1.20 

.(18 

1.40 

1.83 

1 

50 

1 

62 

1 

54 

1 

78 

1.40 

.63 

1.11 

.68 

1.46 

1.67 
1.59 

1 
1 

40 
30 

1 
1 

59 
51 

1 

49 

1 
1 

55 
52 

1.25 

.68 
.68 

1.27 
1.75 

.08 

NOTE— Gage  height  Oct.  1  to  Nov.  20  not  reliable. 


Day 


1919-1920 


4   

5   


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sppt. 

0.68 

3.18 

1.97 

1.46 

1.65 

1.85 

1.69 

2.30 

0.95 

0.95 

0.94 

0.79 

.70 

3.80 

1.85 

1.19 

1.72 

1.90 

1.60 

2.18 

.95 

.90 

.86 

.77 

.70 

3.20 

1.73 

1.26 

U84 

2.08 

1.50 

2.08 

.95 

1.16 

.76 

.73 

.70 

2.62 

1.61 

1.29 

1.87 

2.34 

1.45 

1.96 

.95 

.98 

.73 

.85 

.72 

2.34 

1.72 

1.25 

1.87 

4.78 

1.64 

1.76 

1.05 

.88 

.73 

1.12 

2.04 

1.52 

1.25 

1.90 

3.94 

1.76 

1.64 

1.10 

.S3 

.70 

1.25 

1.92 

1.55 

1.31 

1.92 

2.70 

1.80 

1.52 

1.09 

.81 

.70 

"".84 

1.22 

1.75 

1.52 

1.35 

1.92 

2.15 

1.72 

1.50 

.94 

1.04 

.80 

.78 

1.15 

1.62 

1.52 

1.47 

1.92 

1.98 

1.69 

1.42 

1.00 

1.17 

.81 

.78 

1.39 

1.58 

1.78 

1.49 

1.921 

1.96 

1.60 

1.38 

.93 

1.00 

1.02 

.85 

1.41 

1.65 

1.75 

1.45 

1.92 

2.49 

1.54 

1.31 

.85 

.91 

1.20 

.85 

1.72 

1.71 

1.80 

1.47 

1.92 

4.01 

1.50 

1.52 

.82 

.86 

1.03 

.85 

1.58 

1.68 

1.98 

1.47 

1.92 

5.08 

1.49 

1.34 

.82 

.82 

.93 

.96 

1.50 

1.68 

2.10 

1.47 

1.92 

3.50 

1.44 

1.31 

.88 

.82 

1.70 

.85 

1.60 

1.65 

2.08 

1.47 

1.98 

2.70 

1.38 

1.2C 

.81 

.84 

1.58 

.77 

1.49 

1.56 

1.95 

1.47 

1.98 

2.69 

1.42 

1.21 

1.01 

.80 

2.01 

.73 

1.42 

1.50 

1.80 

1.47 

1.98 

4.01 

2.06 

1.20 

1.48 

.85 

2.24 

.71 

1.55 

1.42 

1.62 

1.47 

1.98 

3.38 

2.40 

1.20 

2.08 

.72 

1.84 

.70 

1.54 

1.37 

1.59 

1.47 

1.98 

2.71 

2.25 

1.18 

1.66 

1.44 

1.54 

.70 

1.54 

1.32 

1.52 

1.47 

1.98 

3.42 

2.06 

1.18 

1.50 

1.17 

1.36 

.70 

1.50 

1.22 

1.50 

1.51 

1.98 

2.14 

1.78 

1.20 

1.40 

.98 

1.35 

.70 

1.55 

1.20 

1.42 

1.51 

1.91 

2.02 

1.93 

1.20 

1.30 

.88 

1.18 

.70 

1.42 

1.30 

1.40 

1.51 

1.94 

2.02 

1.90 

1.15 

1.20 

1.42 

1.09 

.69 

1.40 

1.30 

1.60 

1.61 

2.01 

2.40 

1.92 

1.17 

1.18 

1.14 

1.00 

.70 

1.32 

1.26 

1.60 

1.68 

2.01 

2.64 

1.79 

1.22 

1.10 

1.02 

.96 

.69 

1.30 

1.45 

1.60 

1.74 

2.01 

2.78 

1.78 

1.18 

1.02 

.94 

.94 

.69 

1.25 

3.27 

1.40 

1.66 

1.85 

2.86 

1.82 

1.10 

1.02 

.86 

.86 

.68 
1.02 

2.45 

2.71 

1.2S 

1.71 

1.85 

2.45 

2.15 

1.05 

.98 

.82 

.84 

2.52 

2.28 

1.32 

1.76 

1.85 

2.16 

2:34 

1.05 

.95 

.76 

.84 

.96 

2.29 

2.23 

1.46 

1.70 

1.97 

2.35 

1.00 

.95 

.75 

.84 

1.05 

2.12 

1.46 

1.65 

1.80 

1.00 

• 

.75 

.84 

NOTE^Stage-discharge  relation  Dee.  19  to  Mar.  5  affected  by  ice.  Gage  height  Sept.  5 
and  6  not  observed. 
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Daily  discharge, 


in  second-feet,    of  Driftwood  Branch  Sinnemahoning  Creek 
for  the  period  October  1,  1918,  to  September  30,  1920 


at  Sterling 


Run, 




Day 

Oct. 

Nov. 

Dec. 

Jail . 

Feb. 

Mar. 

Apr. 

May 

Juno 

1918-1919 
1   

1S5 

4o8 

168 

498 

Zf  Z 

oUU 

220 

2  

190 

1,940 

122 

44-2 

Z  I o 

oyo 

190 

3   

172 

1,385 

126 

442 

<cDO 

OOO 

186 

1 ,040 

140 

267 

6o6 

132 

5   

140 

710 

122 

328 

267 

548 

100 

6   

150 

bit) 

103 

o4S 

oka 
zou 

inn 

7    -- 

122 

530 

91 

ZO.C 

100 

8   

140 

458 

177 

DUO 

O^Q 
4lo 

1461 

]"J0 

■■  7b' 

154 

AAO< 

136 

10   

168 

300 

126 

980 

450 

5,450 

118 

186 

278 

130 

OOO 

D&i 

i  jrin 

]06 

272 

164: 

1  W 

i  fid  n 

2  470 

72 

13   

349 

370 

146 

566 

1,2'40 

1*535 

60 

710 

272 

OOP 

ICO 

OOO 

980 

62 

15   

1,105 

272 

294 

370 

710 

S10 

68 

[)>ii 

2 1 0 

DV>o 

611 

56 

810 

19-5 

loy 

rt9in 

9ifin 

1  040 

02 

083 

195 

177 

1  ,Oos> 

(OV 

3491 

50 

19   

20   

i 

474 

356 

150 

115 

106 

1 ,  OCX) 

1,040 

665 

566 

1  105 

865 

37 

32 

21 

710 

314 

106 

1  C"Qr; 
i. ,  OoO 

3  220 

164 

22         --_  - 

665 

506 

106 

136 

ftl  1 
Oil 

40U 

7  420 

50 

23   

658 

1,460 
1,105 
1,385 

115 

190 

/1QA 

oOO> 

4  200 

46 

24   

557 

611 

154 

4-18 

406 

31 

25   

394 

434 

186 

370 

402 

1,690 

30 

2fi   

343 

1,105 

434 

356 

314 

356 

1,2140 

126 

27   

294 

865 

394 

256 

278 

356 

865 

1,040 

28   

262 

6147 

328 

220 

514 

289 

638 

506 

29   

245 

557 

300 

 i  

;;sci 

328 

514 

245 

30   

278 

426 

245 

363 

278 

3135 

172 

31   

363 

195 

307 

314 

1919-1920 
1   

23 

2,470 
5,600 

683 

120 

OA 

yv 

/f:4Q 

1  OA.fi 

la 

25 

575 

90 

yo 

inn 

72 

3   

25 

2,470 

474 

DO 

1  O'A 

JLiU 

■J»JU 

CIA 

72 

4   

25 

1,460 

37S 

OU 

"MA 

^nn 

2172 

674 

72 

5               - — 

28 

1,100 

466 

42 

150 

4,000 

402 

498 

100 

6   

122 

76C 

314 

QQ 
OO 

1  RA 

^  Qnn 

4°? 

115 

172 

63£ 

335 

40 

l  /i) 

1 ,  Oil' 

^^n 

OoU 

8   

15W 

490 

314 

46 

180 

865 

466 

300 

70 

9   

132 

38C 

180 

692 

442 

256 

85 

10   

24( 

356 

514 

so 

170 

674 

370 

235 

68 

11   

2!/J 

41C 

490 

QA 

i/?n 

1  ^10 

32£ 

20  C 

50 

12   

466 

458 

vol 

iU 

_LOU 

30( 

314 

44 

13   

R.~6 

434 

692 

OU 

6  31C 

29^ 

21£ 

44 

14   

15   

300 
S7C 

434 
41C 

Q1  f 

ol<J 

81C 

00 

48 

10U 

150 

3;  03( 
l'610 

261 

235 

20C 
177 

56 

42 

16   

29; 

342 

66c 

A  1 

1  61 C 

256 

154 

88 

17   

26*- 

30( 

53( 

-J_ 

i  in 

i.  nor 

76X 

lot 

289 

18  _   

25£ 

386 

1  l7( 

15f 

810 

19  - 

;3,,: 

23C 

30C 

4t 

120 

i!gic 

'96C 

143 

418 

20   

32: 

20E 

24C 

40 

110 

1,17C 

76C 

143 

300 

21 

30C 

15S 

20C 

inn 

86£ 

51  ^ 

15C 

245 

22   

'33E 

15C 

15C 

4k 

95 

71C 

m 

15C 

195 

23   

25£ 

19? 

15C 

Of 

71C 

62C 

13S 

150 

24   

24E 

19E 

24£ 

7C 

8( 

1    1  71 

i  if 

143 

25   — 

20E 

17i 

24C 

8E 

a 

1.54C 

525 

15f 

115 

26   

27  _-,   - 

19E 
175 

27S 
!  2,65C 

20C 
13C 

9E 
8C 

8C 
8C 

1.77C 

i,m 

514 
645 

14c 
HE 

91 
91 

28  — -  

29   

1.24C 
1.31C 

1,61( 
1.04C 
)  98( 

9£ 
12( 

9E 

)  10( 

8c 
8E 

1,24C 

86E 

86E 
1,10( 

10C 
10( 

80 
72 

30   ,  . 

1,04( 
si 

)  17( 

)     •  81 

68; 

»  1,10( 

)  8E 

i  72 

3a   

i 

17 

)  & 

)  

531 

)  

a 

■ 

)  - 

July 


Aug  . 


103 
82 
80 

50 


37 
37 
30 
26 
24 

30 
26 

23 
23 


72 
30 
23 
18 

56 

190 
370 
172 
122 
122 

91 
50 
22 
18 
23 

23 


72 
60 
136 
80 
56 

4G 
42 
97 
140 
85 

62 
52 
44 
44 

4S 

40 
50 
28 
267 
1  10 


56 
256 
129 


70 

52 
44 
34 
32 


Sept. 


16 

37 
22 
14 
14 

58 
56 
36 
22 
17 

14 
14 

14 
14 

18 

15 
314 
710 

865 

434 

284 
267 
182 
115 
215 

146 
150 
150 
118 
182 

490 


70 
52 
34 
30 
30 

25 
25 
40 
42 
91 

150 
94 

68 
450 

356 

710 
980 
566 
328 
225 

220 
143 
112 
85 
75 

70 
52 
48 
48 
48 

48 


349 
235 
168 
15K 
80 

72 
60 
50 
50 
50 

60 
60 

50 
40 

28 

25 
25 
25 
25 

50 

50 
75 
97 
70 
40 

25 
25 
23 
23 
23 


38 
36 
30 
50 
50 

50 
48 
37 
37 
50 

50 
50 
75 
50 

36 

30 
26 
25 
25 
25 

25 
25 
24 
25 
24 

24* 

23 
91 
75 
100 


jjOTK  Discharge  Dec.  19,  1919,  to  Mar.  5,  1920,  estimated,  because  of  ice,  from  discharge 

measurements,  weather  records  and  study  of  gage  height  graph.  Discharge  Sept.  5  and  6, 
1920, estimated1,  because  of  no  gage  height  record. 
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Monthly  Discharge  of  Driftwood  Branch  SinnemahonAng  Creek  at  Sterling  Run,  for  the  period 
October  J,  1918,  to  September  SO,  1920 
(drainage  area,   270  square  miles) 


Montn 


1918-  1919 

December   

January   

February   

March  __,  

April   ,_. 

May   

Jun«   ... 

July  __,  

August  ...  

September   

1919-  1920 

October   

November   

December  -_i  

January   ,  

February   

March   

April   

May   i  

June  ,  

July   

August   

September  -_,  

The  year  ... 


Discharge  in  SecondKfeet 


Maximum 


1,460 
1,940 
356 
1,535 
1,610 
7,420 
1,040 
370 
865 
349 


1,310 
3,600 
810 
120 
180 
6,310 
1,170 
1,040 
810 
267 


100 


6,310 


Minimum 


23 
150 
95 
38 
SO 
90 
235 
85 
42 
28 
25 
23 


28 


Mean 


122 

526 

106 

128 

91 

167 

278 

619 

250 

508 

300 

1,520 

30 

146 

18 

65.9 

14, 

161 

23 

68.5 

334 
821 
377 

63.9 
126 
1,670 
550 
279 
141 

79.5 
171 

41.8 


389 


Run-off 


Second-feet 
per  square 
mile 


1.95 

1.58 
.618 
2.29 
1.88 
5.63 
.541 
.244 
.596 
.254 


1.24 
3.04 
1.40 
.237 
.467 
6.19 
2.04 
1.03 
.522 
.294 
.633 
.155 


1.44 


Depth  in 
inches 


2.25 
].82 
.64 
2.64 
2.10 


.28 
.69 
.23 


1.43 
3.39 
1.61 
.27 
.50 
7.1'. 
2.2V 
1.11 
.58 
.34 
.73 
.17 


19.63 


SUSQUEHANNA  BASIN — STATION  NO.  21 


DRIFTWOOD  BRANCH  SINNEMAHONING  CREEK  AT 

DRIFTWOOD 

  i 

Location.-— At  two-span  steel  highway  bridge,  Driftwood,  Cameron 
County. 

Drainage  Area. — 316  square  miles. 

Records  Available.— July  1,  1895,  to  February  28,  1903,  and  July 
22,  1918,  to  September  30,  1920. 

(rage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  half  tenths  twice  daily  by  H.  B.  Muttersbough ;  during  high 
stages  more  frequently.  Elevation  of  gage  zero  791.30  feet,  United 
States  Geological  Survey  datum. 

Channel  and  Control. — Both  banks  are  high  and  not  subject  to 
overflow.  Bed  is  composed  of  gravel  and  rock.  Stage-discharge  re- 
lation affected  by  backwater  from  Bennett  Branch  Sinnemahoning 
Creek  at  medium  and  high  stages. 

12m 
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Extremes  of  Stage.— 1918-1919  Maximum  gage  height  observed 
after  June  15  was  5.70  feet  at  7  a.  m.  June  27;  minimum  0.15  foot 
at  4  p.  m.  August  16. 

1919-1920:  Maximum  open-water  gage  height  during  the  year, 
8.40  feet  observed  at  4  p.  m.  March  12;  a  stage  of  9.0  feet,  estimated 
from  hydrograph,  was  reached  at  5  a.  m.  March  7,  but  the  water  was 
held  back  by  an  ice  jam;  minimum,  0.20  foot  several  times  in  Sep- 
tember. 

Ice.— Stage-discharge  relation  usually  affected  by  ice. 
Gage  heights  obtained  at  this  station  are  for  Flood  Warning 
purposes. 


«  Mean  Ga9e  «  ^ff^ST TAs /T^^CT^™*  " 


Day 


1918-1919 


Oct. 


Nov. 


Dec. 


Jan. 


26 

27 
28 

29 
30 

31 


Fob. 


Mar. 


Apr.  May 


June     July    Aug.  Sept. 


3.05 

3. 08 
3.08 
2.09 
2. 
2.44 

3.00 
3.80 
2.71 
2.(19 
2.75 

3.95 
5-55 
5.30 
5.00 
I  'in 


4.80 

4.00 

2.02 

4.70 

4.02 

1.88 

4.85 

4.00 

1.68 

4.15 

3.95 

1.6S 

4.00 

4.05 

1.65 

3.85 

4.15 

1.45 

3.80 

4.13 

l.SS 

3.90 

4.06 

1.98 

3.70 

3.98 

1.95 

3.48 

3.70 

1.85 

3. '55 

3.20 

1.88 

3.60 

2.60 

1.98 

3.55 

2.22 

1.85 

3.45 

1.40 

1.68 

3.95 

.60 

1.48 

4.55 

.19 

1.26 

4.75 

2.76 

1.05 

4.50 

3.30 

.92 

4.60 

2.75 

.88 

4.85 

2.25 

1.20 

5.30 

2.35 

1.45 

5.20 

1.90 

1.75 

5.00 

1.52 

1.50 

4.75 

1.32 

1.23 

4.30 

1.65 

1.05 

4.18 

1.90 

.85 

4.1C 

21.30 

.72 

4.11 

2.25 

.58 

4. OS 

1.75 

.48 

4.0C 

1.7C 

.38 

4.  OS 

)  2.0E 

NOTE.— Gage  height  Oct.  I  to  June  14  not  reliable. 


Daily  Mean  Gage   Height,   in  left,   of  Driftwood   Branch   Siinnemahoning   Creek,  at  Driftwood, 
for  the  period  October  l,  1918,  to  September  SO,  1920 


Day 


1919-1920 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

0.60 

4.2C 

3.45 

1.17 

1.45 

1.40 

1.8( 

2.82 

0.72 

1.15 

0.75 



0.S8 

.92 

4.35 

3.00 

1.14 

1.45 

1.40 

1.82 

2.7S 

.65 

0.85 

.70 

.32 

1.05 

4.00 

2.65 

.85 

1.45 

1.40 

2.02 

2.50 

.68 

1.30 

.60 

.25 

.88 

3.75 

21.35 

.75 

1.46 

1.60 

2.10 

2.30 

.65 

1.15 

.55 

.20 

l.OO 

3.40 

1.80 

.75 

1.45 

3.51 

2.20 

2.10 

.82 

.85 

.45 

.25 

.98 

2.85 

1.73 

.73 

1.45 

4.85 

2.30 

1.82 

.78 

.65 

.30 

.50 

1.35 

2.35 

1.73 

.65 

1.45 

6.36 

2.00 

1.55 

.68 

.65 

.30 

.80 

1.48 

2.17 

1.70 

1.30 

145 

4.64 

1.82 

1.42 

60 

75 

.55 

Go 

1.80 

2.05 

1.63 

1.50 

1.45 

2.92 

1.78 

1.32 

.90 

.75 

!80 

!50 

2.02 

1.97 

1.50 

1.45 

1.45 

3.31 

1.70 

1.20 

.82 

.62 

.95 

1.00 

2.20 

2.25 

1.35 

1.45 

1.45 

3.60 

1.60 

1.35 

.80 

.48 

1.30 

.95 

2.30 

2.65 

1.27 

1.45 

1.45 

5.90 

1.45 

1.40 

.80 

.42 

1.15 

1.15 

2.29 

2.35 

1.55 

1.45 

1.45 

4.76 

1.25 

1 .38 

.60 

.48 

1.05 

1.35 

2.39 

2.17 

2.25 

1.45 

1.45 

3.90 

1.10 

1.25 

.65 

.42 

1.50 

1.10 

2. 48 

2.10 

2.20 

1.45 

1.45 

3.05 

.95 

1.12 

1.03 

.4S 

1.75 

.95 

2.55 

1.90 

2.03 

1.45 

1.45 

3.60 

1.20 

1.08 

2.75 

.60 

1.90 

.78 

2.30 

1.73 

1.83 

1.45 

1.45 

3.70 

1.75 

1.08 

3.20 

.58 

2.35 

.70 

2.05 

1.65 

1.57 

1.45 

1.45 

3.40 

2.85 

1.05 

3.62 

.50 

2.75 

.02 

1.90 

1.60 

1.43 

1.45 

1.45 

3.10 

2.45 

1.00 

2.90 

1.25 

2.55 

.46 

1.65 

1.55 

1.35 

1.45 

1.45 

3.05 

2.25 

.90 

2.55 

1.35 

2.15 

.40 

1.90 

1.53 

1.35 

1.45 

1.45 

3.85 

2.25 

1.00 

2.00 

1.15 

1.95 

.35 

1.83 

1.57 

1.31 

1.45 

1.45 

2.60 

2.30 

1.15 

1.75 

1.02 

1.75 

.80 

1.73 

1.43 

1.24 

1.45 

1.45 

2.40 

2.20 

1.05 

1.50 

1.72 

1.55 

.39 

1.57 

1.33 

1.19 

1.45 

1.45 

2.22 

2.30 

1.30 

1.40 

1.58 

1.45 

.48 

1.43 

1.25 

1.27 

1.45 

1.45 

2.15 

2.00 

1.25 

1.30 

1.45 

1.25 

.38 

1.40 

1.35 

1.24 

1.45 

2.20 

1.80 

1.10 

1.22 

1.25 

.95 

.32 

1.80 

4.32 

1.20 

1.45 

2.15 

2.20 

1.02 

1.22 

1.15 

.70 

.30 

2.45 

4.20 

1.17 

iTis 

1.45 

2.10 

2.50 

.68 

.90 

1.05 

.85 

1.50 

3.67 

4.00 

1.11 

1.45 

1.45 

2.02 

2.65 

.92 

.70 

.95 

.60 

1.35 

3.75 

3.75 

1.15 

1.45 

1.96 

2.75 

.90 

1.28 

.75 

.48 

1.45 

3.83 

1.20 

1.45 

1.90 

.82 

.70 

.42 

NOTE.—  Stage-dseharge  relation  Jan.  11  to  Mar.  9  affected  by  ice. 
not  observed. 


Gage  height  Jan.  26-27 


SUSQUEHANNA  BASIN — STATION  NO.  22 


KETTLE  CREEK  AT  LEIDY 


Location. — At  single-span  steel  highway  bridge,  Leidy,  Clinton 
County,  about  11  miles  above  mouth  of  creek. 
Drainage  Area. — 202  square  miles. 

Records  Available. — December  2,  1913,  to  December  31,  1919,  when 
the  station  was  discontinued. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
to  hundredths  twice  daily  by  J.  C.  McCoy. 

Discharge  Measurements.-— Made  from  downstream  side  of  bridge 
or  by  wading. 
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Channel  and  Control.— Eight  bank  is  high  and  steep ;  left  is  low 
with  gradual  slope  but  not  subject  to  overflow.  Bed  is  composed  of 
clean  gravel.  Control  is  at  the  first  of  a  series  of  riffles  about  800 
feet  below  gage;  probably  permanent. 

Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year  8.95  feet  at  9.  a.  m.  May  22 ;  minimum,  1.67  feet  at 
6  a.  m.  August  12. 

1919-1920:  Maximum  gage  height  during  the  period  October  1  to 
December  31,  5.22  feet  observed  at  7  a.  m.  November  2 ;  minimum, 
2.04  feet  at  6  p.  m.  October  4. 

jce. — Stage-discharge  relation  usually  affected  by  ice. 

The  following  discharge  measurement  was  made  by  Ferris  and 
Suavely:  No.  11,  August  19,  1919:  Gage  height,  3.54  feet;  discharge 
650  second-feet. 


nailv  Mean  Gage  Height,  in  feet,  of  Kettle  Creek  at  Leidy,  for  the  period  October  l,  191S, 

to  September  30,  1920 


Day 


1918-1913 


1 

2  . 

3  . 

4  . 

5  . 

e  . 

7  . 

s 

9 
10 

11 

12 
13 
14 
15 

16 
17 
IS 
19 
20 

21 
22 

24 
'  25 

20 
27 
?8 
29 
30 

31 


Oct. 


Nov. 


2.67 
2.55 
3.01 
2.96 
3.03 

4.89 
4.99 
4.27 
3.87 
3.53 

3.25 
3.10 
2.99 

2.89 

2.  63 

2.63 
2 
2.45 
2.41 
2.47 

2.51 
2.41 
2.38 
2.38 
2.47 

2.85 
2.99 

3.  CO 
3.11 
3.16 

4.59 


Dec. 


4.29 
3.92 
3.56 
3.39 
3.15 

2.99 
2.91 
2.81 
2.73 
2.70 

2.63 
2.57 
2.55 
2.54 
3.51 

2.39 
2.51 
2.98 
3. 
3.29 

3.22 
3.21 
3.20 
3.05 
2.96 

2.85 
2.77 
2.69 
2.63 
2.58 


Jan. 


2.53 
2.53 
2.47 
2.44 
2.40 

2.37 
2.35 
2.31 
2.30 
2.30 

2.41 
2. 
2.58 

2.87 
3.55 

3.69 
3.57 
3.50 
3.17 
3.06 


3.16 
3.95 
3.94 
3.86 

3. 
3.46 
3.28 
3.16 
3.03 

2.8 


Feb. 


2.92 
3.74 
3.95 
3.71 
3.48 

3.30 

3.25 
3.02' 
2.89 
2.75 

2.76 
2.67 
2.73 

2.82 
2.60 

2.41 

2.46 
2.46 
2.40 
2.36 

2.35 
2.37 
2.34 
2. 
2.74 

2.84 
2.80 
2.76 
2.74 
2.67 

2.62 


2.50 
2.59 
2.44 
2 
2.46 

2. 
2.56 
2.46 
2.34 
2.41 

2.38 
2.56 
2.4 
2  A 
2.< 

2.52 
2.40 
2.44 
2.40| 
2.61 

2.41 
2.36 
2.42 
2.35 
2.38 

2.56 
2.46 
2.48 


Mar. 


Apr. 


3.48 
3.41 
3.32 
3.17 
3.12 

3.18 
3.21 
3.14 
3.36 
3.59 

3.56 

3.43 
3.23 
3.07 

2.93 

2.95 
3.15 
3.59 
3.55 
3.45 

3.39 

3.25 

3.1: 

3.02 

2.92 

2.83 
2  86 
3.02 
3.03 
3.01 

2.97 


May 


2.S9 
2.81 
2.76 
2.77 
2.73 

2.67 
2.65 
2.72 
2.97 
3.06 

3.27 
3.71 
3.71 
3.54 
3.41 

3.41 
3.71 
3.79 
3.59 
3.41 

3.25 
3.05 
2.94 
2.93 
2.81 

2.76 
2.71 
2.65 

2.65 
2.56 


•June 


2.63 
2.75 
2.75 
2.81 
2.82 

2.77 

2.80 
2.73 
3.19 
5.57 

5.75 
4.97 
4.33 

3 
3.59 

3.39 
3.57 
3.81 
3.81 
3.72 

7.85 
8.65 
7.12 
5.65 
4.81 

4.33 
3.91 
3.57 
3.31 
3.10 

2.93 


July    Aug.  Sept. 


2.76 
2.67 
2.57 
2.47 
2.40 

2.40 
2,42 
2.56 
2.56 
2.60 

2.44 
2.34 
2.24 
2.24 
2.18 

2.23 
2.16 
2.10 
2.05 
2.09 

2.10 
2.00 
1.95 
1.94 
2.00 

2.48 
3.59 
3.35 
2.98 
2.74 


2.57 
2.44 
2.34 
2.26 
2.20 

2.20 
2.161 
2.07 
2.02 
2.02 

2.10 
2.01 
1.98 
1.96 

2.36 

2.65 
2.21 
2.10 
2.05 
2.22 

2.20 
2.34 
2.87 
2.23 
2.18 

2.12 
2.06 
2.02 
1.98 
1 

1.94 


2.15 
2.00 
1.93 
1.90 
1.93 

2.14 
3.03 
1.93 
1. 
1.85 

1.79 
1.75 
1.82 

1.79 
1.84 

l.sa 

3.24 
3.19 
3.54 
8.32 

3.06 
2.93 
2.73 
2.60 
2.64 

2. 

2.71 
2.62 
2.54 
2.63 

2.76 


NOTE. — lee  effects  were  probably  negligible  during  the  year. 
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Daily  Mean  Gage  Height,  in  feet,  of  Kettle  Creek  at  Leidy,  for  the  period  October  l  1918 

to  September  .30,  1920 


Day 


19IIM930 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar.  |  Apr. 

May 

June 

July 

Aug. 

Sept. 

2.10 
2.09 
2.06 
2.04 
2.0S 

2.17 
2.37 
2.26 
2.26 
2.52 

2.59 
2.82 
2.31 
2.82 
2.S2 

S.05 
3. S3 
3.S1 
3.52 
3.29 

3.12 
3.04 
2.94 
2.82 
2.76 

2.74 
2.80 
3.35 
3.69 
3.74 

3.66 

4.44 
5.21 
4.90 
4.38 
4.12 

3.94 
3.76 
3.55 
3.44 
3.22 

3.23 
3.23 
3.37 
3.46 
3.44 

3.30 
3.18 
3.08 
2.97 
2.84 

2.74 

9  fid 

2.71 
2.65 
2.56 

2.80 
5.04 
4.58 
4.14 
3.87 

3.55 
3.36 
3.1b 
o.lo 
3.12 









3.14 
2.94 
2.81 

2.80 
2.84 

2.77 

2. 85 
3.08 



3.49 
3.62 

3.58 
3  41 
3i02 
2.99 
2.91 

2.89 
2.80 
2.70 
2.79 
2.64 

2.50 

2.61 
2.53 
3.17 
4.14 

4.09 

1919°TK'~Stage"diSCharge  relation  Dec'  17SL  aflect«d  by  ice.   Station  was  discontinued  Dec.  31 


SUSQUEHANNA  BASIN— STATION  NO.  23 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  RENOVO 


Location.— At  three-span  steel  highway  bridge,  Eighth  Street, 
Kenovo,  Clinton  County. 

Drainage  Area.— 2,990  square  miles. 

Records  Available.— July  1,  1895,  to  December  31,  1903,  and 
October  1,  1905,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge ;  read 
by  F.  H.  Walize.  Elevation  of  gage  zero  634.03  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge 
or  by  wading. 
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Channel  and  Control.— Both  banks  are  high  and  not  subject  to 
overflow.  Bed  is  composed  of  rocks.  Control  is  at  the  first  of  a 
series  of  riffles  about  1,000  feet  below  gage;  probably  permanent. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  gage  height  ob- 
served during  the  year,  13.68  feet  at  5  p.  m.  May  22 ;  minimum,  —0.25 
foot  at  6  p.  m.  August  15. 

1919-1920 :  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  15.0  feet  at  noon  March  13  (discharge,  about  81,300  second- 
feet)  ;  minimum,  —0.07  foot  at  6  p.  m.  August  7  (discharge,  554  sec- 
ond-feet) . 

Jce.— Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Bating  curve  fairly  well  defined  between  200  and  75,000 
second-feet.  Gage  read  to  half-tenths  twice  daily  until  August  19, 
1920;  to  hundredths  twice  daily  since  that  date;  during  high  stages 
more'  frequently.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.  Besults  fair. 


DiMe  Measurers  o^est  ^Sus^a  « 


No. 


3T 


38 

39 
40 
41 
42 
43 


Date 


1919 

Aug-.  19 

1920 
Jan.  24a 
Feb.  26a 
Apr.  15' 
June  26 
Aug.  19 
Sept.  2 


Ferris  &  Snavely 


H.  !>•  Dandis   

do 

R.  A.  Boehringer 
O.   W.  Hartwell 

H.  Landis  

R.  J.  Ferris   


Made  by— 


a  Measurement  made  through  complete  ice  cover. 


Gage  I  Discharge 
height 


Feet 
4.36 


2.52 
1.81 
2.72 
2.10 
2.22 
.19 


Sec. -ft. 
9,720 


1,360 
1,360 
4,730 
3,400 
3,850 
742 
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Daily  Mean  Gage  Height,  in  feet,  of  West  Branch  Susquehanna  River  at  Renovo,  for  the  period 
October  1,  1918,  to  September  SO,  1920 


Day 

Oct. 

N 

D6C 

TIT 

-M  sr. 

Apr. 

JMay 

d  uiy 

Aug. 

Ocpi . 

i  oi  Q.1  m  o 

l.ol 

/  .31 

1.64 

2 .86 

2. 39 

1.S7 

2.60 

1.48 

0.07 

1.72 

0 

1 .21 

5.64 

1  VLA 

5.05 

1.66 

9  Off 
6.  oO 

2. 19 

2.27 

2.2S 

1.18 

.30 

1.78 

1    A 1 

K  QA 

1    A  A 

ft 

1  K9, 
1 .  Oo 

o  ,i>0 

Z  .  (JO 

4  .Kit 

2.05 

.93 

Oft 

1.72 

4 

1 .88 

4.09 

1.27 

5.35 

1.56 

3.26 

1.96 

2.67 

1.S5 

.73 

.00 

1.45 

5   

1.81 

3.42 

1.50 

4.25 

1.66 

3.06 

1.89 

2.54 

1.65 

.60 

—  .07 

1.0S 

g 

I .  oo 

o.l4 

I.t>4 

3.72 

1.43 

3.16 

1 .86 

2.44 

1.52 

0.60 

.05 

.75 

7 

A  Al 
4 . 41 

4.  fit 

1  .-c4 

3.2C 

l.lfi 

3.16 

1.76 

2 .34 

1.50 

.56 

.65 

.55 

g 

9!  QO 

f>  90 

-c.oa 

1 .14 

3.  OS 

1.03 

2 .81 

1.89 

2.57 

1.65 

.46 

1.25 

9K 
.60 

g 

3.16 

2.26 

1.24 

2.85 

1.23 

3.01 

2.02 

9.  99 

0.04 

1.82 

.36 

1  00 

22 

10   

21.71 

21.16 

1.30 

2. 68 

.98 

3.84 

2.12 

9.77 

1.82 

.20 

.60 

.35 

22 

*  .  40 

1  oo 

i  .yy 

1. 61 

*i  .64 

.8C 

4.11 

2.22 

10.71 

1.68 

.26 

.30 

.32 

12 

Oil 

1  Of* 

1  .ou 

1.0/ 

2 .25 

.93 

9  Tc 

o.  /o 

3.24 

8.22 

1.45;  .20 

.4  a 

i  9i 

it>   

1.  (G 

2.52 

1  .SO 

1.  lo 

3.36 

4.29 

6.90 

1.20 

.10 

—.07 

.38 

14 

1.81 

1.66 

3.07 

2.25 

1.13 

3.04 

3.74 

5.54 

1.05 

.20 

-.17 

.28 

15  ~.  

1.58 

1^56 

4!27 

2^02 

l!83 

2.64 

3.14 

4.57 

1.15 

.40 

-.23 

.18 

16 

1    A  <1 
J  .44: 

L.  40 

4.  44 

1 .00 

4.16 

2 .61 

2. 96 

4.12 

1.05 

1.28 

-.07 

.05 

-\  7 

1.24 

1  .  OO 

A  CY7 

1.0*5 

1  QO 
1  .OO 

3.96 

3.49 

4.20 

.92 

1.48 

2.65 

.  02 

1  Q 

1 . 11 

2.99 

l.iS; 

1.63 

ft  Ell 

3.54 

5.12 

.82 

1.23 

3.52 

.00 

19 

.91 

4.69 

3.17 

1.82 

1.43 

5.78 

3.39 

4.82 

.72 

1.03 

3.72 

-.02 

29   

.7S 

4.19 

2.94 

1.68 

1.23 

5ill 

3!  14 

4!  54 

.62 

.83 

2^90 

-.05 

21   

1.31 

3.99 

2.67 

1.62 

1.03 

4.51 

2.89 

9.73 

.75 

.70 

2.35 

.20 

22   

1.34 

3.79 

2.80 

1.6S 

1.33 

3.96 

2.69 

12.98 

.62 

1.58 

2.05 

.42 

23   

1.38 

3.49 

5.27 

1.85 

1.46 

3.46 

2.49 

11.68 

.52 

1.63 

1.85 

.65 

24   

1.28 

3.09 

5.70 

2.40 

1.53 

3.21 

2.36 

8.47 

.42 

1.28 

1.65 

.64 

25   

1.18 

2.89 

5.32 

3.55 

1.60 

2.84 

2.26 

7.57 

.48 

1.03 

1.52 

.45 

26   

1.81 

2.69 

4.87 

3.15 

1.73 

2.64 

2.36 

6.07 

.70 

.73 

1.65 

.32 

27   

2.78 

2.39 

4.34 

2.85 

2.50 

2.28 

2.26 

5.20 

2.90 

.53 

1.85 

.22 

28   

3.01 

2.19 

3.80 

2.65 

2.43 

2.78 

2.06 

4.22 

3.90 

.33 

1.75 

.12 

2S   

3.24 

1.99 

2.74 

2.45 

2.81 

2.16 

3.74 

3.00 

.20 

1.50 

.02 

30   

3.46 

1.79 

3.07 

2.28 

2.71 

2.09 

3.22 

2.10 

.10 

1.52 

-.02 

31   

6.85 

2.77 

2.15 

2.51 

2.93 

.00 

1.62 

NOTE. — Ice  effects  were  probably  negligible  during  the  year. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

0.02 

5.02 

4.62 

1.18 

1.98 

1.51 

2.99 

4.40 

0.97 

1.05 

0.25 

.13 

0 

.18 

6.95 

3.90 

1.28 

1.88 

1.51 

2.79 

4.70 

.87 

1.02 

.47 

.11 

$ 

.22 

7.47 

3.10 

1.50 

1.82 

1.55 

2.49 

4.40 

.87 

.98 

.49 

.07 

4 

.12 

5.98 

2.90 

1.70 

1.72 

1.65 

2.42 

3.95 

.87 

.88 

.39 

.05 

5 

.02 

5.38 

2.65 

1.8S 

1.68 

•£.80 

2.64 

3.55 

1.07 

.92 

.22 

.03 

6 

.IS 

4.60 

2.48 

1.98 

1.82 

5.89 

3.44 

3.15 

1.30 

.78 

.03 

.05 

7 

.95 

2.38 

2.08 

1.92 

6.06 

3.59 

2.90 

1.44 

.68 

-.05 

.10 

8 

.82 

2.68 

1.98 

1.82 

4.73 

3.46 

2.70 

1.21 

.62 

.22 

.39 

9 

.72 

3.20 

1.88 

1.88 

4.65 

3.14 

2.40 

1.01 

.80 

.15 

.44 

10 

.85 

3.30 

1.83 

1.92 

4.01 

2.96 

2.17 

.88 

.95 

.22 

.49 

11 

1.22 

3.05 

2.02 

1.88 

4.63 

2.79 

2.10 

.S4 

1.0S 

.42 

1.00 

12 

1.98 

2.92 

2.41 

1.88 

9.07 

2.66 

1.97 

.78 

.75 

1.09 

1.85 

13 

2.63 

~~~3~02 

3.30 

1.78 

1.85 

13.49 

2.76 

2.05 

.6S 

.42 

1.0S 

1.65 

14 

2.35 

2.92 

3.55 

1.62 

1.81 

10.43 

2.72 

2.10 

.64 

.38 

1.56 

1.72 

15 

2.30 

2.82 

4.75 

2.02 

1.71 

6.97 

2.49 

2.20 

.58 

.32 

1.34 

1.62 

16 

2.72 

3. SO 

2.02 

1.81 

6.42 

2.66 

2.00 

.71 

.28 

1.38 

1.45 

17 

2.55 

3.45 

1.92 

1.85 

9.01 

3.42 

1.63 

2.79 

.18 

1.98 

1.32 

18 

"  ~Oo 

2.25 

3.32 

1.9S 

2.18 

8.48 

5.05 

1.47 

8.45 

.12 

1.98 

1.15 

19 

3.72 

2.12 

2.72 

2.08 

2.41 

6.89 

5.44 

1.47 

6.99 

.22 

2.13 

.65 

20 

2.92 

1.95 

2.45 

1.98 

2.31 

5.99 

4.76 

1.53 

4.96 

.60 

1.86 

.40 

21 

2.52 

1.73 

1.92 

2.08 

2.25 

5.89 

4.44 

1.65 

4.03 

.55 

1.43 

.17 

22 

2.38 

1.62 

1.82 

2.12 

2.05 

4.89 

5.67 

1.73 

3.41 

.42. 

1.26 

.15 

23 

2.28 

1.52 

1.88 

2.25 

1.95 

4.56 

5.16 

1.90 

2.94 

.55 

.70 

.10 

24 

2.18 

1.48 

1.72 

2.6S 

2.01 

4.89 

4.86 

2.00 

2.56 

.68 

.80 

.05 

25 

1.90 

1.58 

1.62 

2.55 

1.95 

5.34 

4.34 

1.87 

2.34 

.58 

.64 

.03 

?6 

1.68 

1.72 

1.52 

2.42 

2.08 

5.85 

3.86 

1.73 

1.8S 

.42 

.  54 

.05 

27 

1.95 

6.86 

1.42 

2.42 

1.88 

5.92 

3.54 

1.57 

1.58 

.28 

.34 

.01 

28 

3.30 

7.62 

1.32 

2.35 

1.75 

5.29 

3.84; 

1.47 

1.45 

.25 

.19 

.75 

29 

4.48 

5.95 

1.32 

2.22 

1.71 

4.44 

4.24 

1.33 

1.25 

.20 

.23 

1.34 

30 

4.08 

5.35 

1.10 

2.18 

3.74 

4.19) 

1.23 

1.22 

-.01 

.29 

1.60 

31 

3.65 

1.08, 

2.12 

3.34 

_.| 

i.io| 

.09 

.17 

NOTE.— Gage  height  Oct.  16-17  and  Nov.  7-12  not  observed.  Stage— discharge  relation 
Jan.  1  to  Mar.  6  affected  by  ice. 
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Daily  discharge,  in  second-feet,  of  West  Branch  Susquehanna  River  at  Renovo,  for  the  year 

ending  September  30,  1920   


Day 


1919-1920 


7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 

IS 

lit 

20 


Oct. 


21 

22  _.. 

23  — 
24 

25  — 


2i ; 
27 

2S 
29 
30 

31 


Nov. 


610 
800 

SIK> 

700 
610 

800 
1,660 
1,460 
1,340 
1,520 

2,000 
3,320 
4,590 
4,120 
3,910 

3,500 
5,000 
9,800 
7,700 
5,370 

4,350 
4,120 
3,910 
3,710 
3,130 

2,780 
3,320 
6,510 
10,600 
9,100 

7,400  . 


Dee. 


12,600 
22,600 
25,600 
17,100 
14,200 

11,000 
9,000 
7,000 
6,000 
4,800 

4,600 
6,000 
5,650 
5,370 
5,100 

4,840 
4,590 
3,710 
3,510 
3,320 

2,950 
2,620 
2,460 
2,460 
2,620 

2,780 
22,000 
26,200 
17,100 
14,200 


Jan. 


11,000 
8,400 
5,930 
5,370 
4,590 

4,350 
4,120 
4,840 
6,220 
6,510 

5,650 
5,370 
6,510 
7,400 
11,800 

8,050 
6,800 
6,510. 
4,840 
4,120 

3,130 
2,950 
3,130 
2,780 
2,620 

2,460 
2,300 
2,150 
2,150 
I, 

1,860 


Feb. 


Mar. 


1,600 
1,500 
1,400 
1,300 
1,300 

1,300 
1,300 

1,400 
1,500 
1,700 

1,900 
2,200 
2,600 
2,400 
2,200 

1,900 
1,700 
1,600 
1,500 
1,400 

1,300 
1,300 
1,300 
1,300 
1,400 

1,400 
1,400 
1,300 
1,300 
1,200 


1,100 
1,100 
1,000 
950 
900 

950 
1,100 
1,200 
1,200 

1,200 

1,200 
1,200 
1,200 
1,200 
1,200 

1,300 
1,400 
1,900 
2,200 
2,000 

1,900 
1,70<> 
1,500 
1,400 
1,300 

1,300 
1,300 
1,300 
1,100 


1.000 

I,  000 
1,200 

I,  700 
2,600 

11,000 
17,600 
11.400 
11,000 

8,750 

II,  000 
36,000 
69,000 
45,100 
22,600 

19,100 
35,300 
31,800 
22,000 
17,100 

16,600 
12,21.0 

II,  000 
12,200 
13,800 

16,600 
16,600 
13,800 
10,200 
7,700 

6,510 


Apr.  May 


June 


5,650 
5,100 
4,350 
4,120 
4,590 

6,800 
7,400 
7,100 
5,930 
5,650 

5,100 
4,840 
5,100 
4,840 
4,350 

4.840 
6,800 
12,600 
14,200 
11,800 

10,200 
15,6(0 
13,400 
12,200 
9,800 

8,400 
7,100 
8,050 
9,450 
9,450 


10,200 
11,400 
10,200 
8,750 
7,400 

6,220 
5,370 
4,840 
4,120 
3,710 

3,510 
3,320 
3,320 
3,510 
3,710 


.320 
.620 
,460 
,460 


2,460 

2,620 
2.7SC 
3,130 
3,320 
3,130 

2,780 
2,620 
2,460 
2,150 
2,000 


1,8 


July 


Aug. 


1,660 
1,520 
1,520 
1,520 
1,860 

2,150 
2,300 
2,000 
1,720 
1,590 

1,520 
1,460 
1,340 
1,280 
1,220 

1,340 
5,100 
31,100 

22,600 
12,600 

9,100 
6,800 
5,370 
4,590 
3,910 

3,130 
2,620 
2,300 
2,000 
2,000 


1,720 
1,720 
1,720 
1,590 
1,590 

1,460 
1,340 
1,220 
1,460 
1,< 

1.1 
1,400 

1,000 
1,000 
900 

900 
800 
700 
800 
1,220 

1,160 
1,01 '0 
1,160 
1,340 
1,220 

1,000 

900' 
850 
800 
602 

700 


Sept. 


850 
1,060 
1,110 
1,000 

800 

700 
570 
800 
750 
800 

1,000 
1,860 
1,860 
2,620 
2,150 

2,300 
3,320 
3,320 
3,510 
3,130 

2,300 
2,150 
1,340 
1,460 
1,280 

1,160 

950 
800 
850 
900 

750 


750 
7C0 
655 
655 
655 

655 
700 
1,000 
1,060 
1,110 

1,720 
2,950 
2,620 
2,780 
2,620 

2,300 
2,150 
2,000 
1,280 
1,000 

750 
750 
700 
655 
655 

655 
610 
1,400 
2, ISO 

2,620 


NfYTF-Di=charfre  October  16-17  and  November  7-12  estimated  because  of  no  gage  height 
record  Mscfarg! January  1  to  March  6  estimated,  because  of  ice,  from  discharge  measure- 
ments, weather  records!  and  study  of  gage  height  graph. 


Monthly  Discharge  of  West  Branch  Susquehanna  River  at  Renovo,  for  the  year  ending  September 

3  0  j    ji 0 1<?  0 

(Drainage  area,  2,990  square  miles) 


Month 


1919-1920 

October   

November   

December   

January   

February   

March   

April   

May   > 

June   

July   

August   

September   

The  year   


Discharge  in  Second-feet 


Maximum 


10,600 
26,200 
11,800 
2,600 
2,200 
69,000 
15,600 
11.400 
31,100 
1,860 
3,510 
2,950 


Minimum 


69,000 


610 
2,460 
1,860 
1,200 
900 
1,000 
4,120 
1,860 
1,220 
602 
570 
610 


570 


Mean 


3,820 
9,070 
5.020 
1,550 
1,320 
16,600 
7,830 
4,250 
4,640 
1,190 
1,530 
1,340 


4,850 


Run-off 


Second-feet 
per  square 
mile 


1.28 
3.03 
1.68 
.518 
.441 
5.55 
2.62 
1.42 
1.55 
.398 
.512 
.448 


1.62 


Depth  in 
inches 


1.48 
3.38 
1.94 
.60 
.48 
6.40 
2.92 
1.64 
1.73 
.46 
.59 
.50 


 V- 

22.12 
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SUSQUEHANNA  BASIN — STATION  NO.  24 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  LOCK  HAVEN 


^  Location.— At  four-span  wooden  covered  highway  bridge,  Jay 
Street,  Lock  Haven,  Clinton  County. 
Drainage  Area.— 3,350  square  miles. 

Records  Available.— October  1,  1913,  to  September  30,  1920. 

Gages.  A  painted  staff  on  right  side  of  first  pier  and  previous 
to  January  27,  1919,  when  the  wooden  covered  bridge  was  destroyed 
by  fire,  a  standard  chain  gage,  installed  to  same  datum  as  staff  gage 
was  attached  to  the  downstream  side  of  bridge,  for  the  purpose  of 
obtaining  low  water  readings.  Read  twice  daily  by  E.  A.  McGill- 
during  high  stages  more  frequently.  Elevation  of  gage  zero  540.95 
feet,  United  States  Geological  Survey  datum. 

Channel  and  Control,— Both  banks  are  high  and  not  subject  to 
overflow.  Control  for  medium  and  high  stages  is  the  remaining 
portion  of  an  old  dam  about  2,300  feet  .below  gage;  probably  per- 
manent. 

Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  13.0  feet  at  8  p.  m.  May  22;  minimum  not  observed 
on  account  of  bridge  being  destroyed. 

1919-1920:  Maximum  gage  height  during  the  year  12.50  feet  ob- 
served at  3  a.  m.  March  13;  minimum,  not  determined. 

Ice,— Stage-discharge  relation  seriously  affected  by  ice.  Gage 
heights  obtained  at  this  station  are  for  Flood  Warning  purposes.* 
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•r  ■  «   *.  M    of  West  Branch  Susquehanna  River  at  Lock  Haven,  for  the 
Daily  Mean  Gage  «^\ZJA°le7!  l9U?to  aeyterrter  30,  1S%0  > 


Day 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

April  1 

May 

June 

July 

Aug. 

Sept. 

1918-1919 
1   

"T 

-S.00 

3.25 

-2.71 

-l.SS 













2   

-3.051 

1.40 

-2.86 

-.86 



3   

t  IY~S~~~ 

-2.95 
-2 . 45 
-2.60 

.06 
-.50 
-.90 

-2.98 
-3.04 
-3.11 

1.90 
.80 
-.09 









V..IY-, 













0   

s  I  

9   

10   

-2.351 
.12 
-.70 
-1.50 
-2.05 

-1.40 
-1.70 
-1.95 
-2.10 
-2.24 

-3.14 
-3.21 
-3.31 
-3.34 
-3.18 

-.86 
-1.24 
-1.40 
-1.58 
-1.68 







::::::: 
0.00 



— ~S. 

'  ~3.7S 

::::::: 

~.  







-2.10 

—A .  4o 

-2.66 
-2.76 

—3  16 
-3!  02 
-2.86 

-1.88 
-!40 
-.72 
-.50 
-.30 

7.25 
3.88 

12   

-2.30 
-2.45 

::::: 





1.50 

.22 

14   

15   

-2.60 
-2.85 

-2.83 
-2.95 

-],.82 
-.70 



-3.  CO 

-3.00 

-.26 

-.36 
-.62 
-.66 
-.93 

""""00 

£!£> 

1.00 



— 



17   

18   

-3.10 
-3.20 
-3.30 
-3.35 
-3.50 

-3.00 
-2.78 
-1.08 

-.44 
-.88 
-1.20 

""OO 

 1  

u 

10   

2D   

.48 
-.66 

-1.62 
-1.87 

-1.05 

-1.28 
-1.54 

-1.41 
.85 

.25 

.00 
4.45 
11. 5C 
9.62 
.  4.4C 
2.4t 

.51 
.« 



22   

23   

24   

-3.05 
-3.15 
-3.35 

-3.30 

-.9£ 
-1.21 

—1.4c 

-1.8t 

-1.9C 
.34 
1.2£ 
'.« 



1  





)  

26   

27   

28   

23   

30   

-3.10 
-3.1C 
-1.95 
-1.6C 
-1.4C 

l.St 

-l.« 
-2.  IS 
-2.4 
-2.5" 

-2.  a 

i  M 
)  -.1' 
)  -.7 
!  -.9 
5  -1.5' 

-1.7 

>  -1.2- 

t  

J  

3  

3  

t  

)  

Day 


1919-1920 
2  \  


8  ... . 

9  .... 

10  ... 

11  — 

12  ... 

13  ... 

14   

IB  — 

16  ... 

17  ... 

18  — 

19  — 

20  ... 

21  ... 

22  ... 

23  __. 

24  ... 

25  ... 

26  - 

27  .- 

28  - 

29  „ 

30  - 

31  .. 


Oct. 


Nov. 


I  iff. 


2.10  . 
2.8 
1.25 
.32 


Jan.. 


Feb. 


Mar. 


2.12 
3.50 
1.18 
.12 


1.00 


April 


May 


June 


!  .50 
4.13  -- 
2.38  - 
.72  - 
.71  - 


1.87  _ 
6.50  . 
12.00  . 
7.50  . 
3.38  . 

1.78  . 
4.62  


July 


Aug. 


Sept. 


4.72 
2.42 
1.25 

.25 


1.10 
1.25 
.50 


0.88 


.25 


3.75 
2.50 
.25 


  o,alrp_ai«charge  relation  Dec.  19  to  Mar.  12  affected  by  ice. 

observes  water  ^des  from  staff  gage  during  low  flows. 


Low  stages  not 
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SUSQUEHANNA  BASIN— STATION  NO.  25 


BALD  EAGLE  CREEK  AT  MILESBURG 


Location.— At  two-span  Pennsylvania  Railroad  bridge,  Milesburg, 
Centre  County,  about  1,000  feet  above  the  mouth  of  Spring  Creek. 
Drainage  Area. — 140  square  miles. 

Records  Available.— February  6,  1911,  to  September  30,  1920. 

Gage. — Staff  fastened  to  downstream  end  of  bridge  pier;  read  to 
hundredths  twice  daily  by  P.  H.  Haupt. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control— Right  bank  is  high,  steep  and  rocky;  left 
is  low  and  subject  to  overflow  at  extremely  high  stages.  Control  is 
at  a  riffle  about  100  feet  upstream  from  the  mouth  of  Spring  Creek, 
where  bed  is  composed  of  gravel  and  boulders ;  probably  permanent. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  stage  observed  dur- 
ing the  year,  6.5  feet  at  8  a.  m.  May  22  (discharge,  from  extension  of 
rating  curve,  6,720  second-feet)  ;  minimum,  0.05  foot  August  12  and 
U  and  several  days  in  September  (discharge,  9  second-feet). 

1919-1920:  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  8.2  feet  at  11  p.  m.  March  12  (discharge,  about  10,000  second- 
feet)  ;  minimum,  0.00  foot  S  a.  m.  July  29  to  8  a.  m.  July  30  and  4  p. 
m.  August  5  to  4  p.  m.  August  6  (discharge,  7  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage- discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  well  defined  below  2,000  second-feet.  Gage  read 
to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying 
daily  mean  gage  height  to  rating  table.   Results  good. 


Discharge  Measurements  of  Bald  Eagle  Creek  at  Milesburg,  during  the  period  October  i  ign 

to  September  SO,  1920 


No. 


24 
25 


26 
27 
28 


Date 


Made  by 


1019 

July  2la  Peterson  &  Landis 
22  do 


wo 

Jan.  30b 
Mar.  3c 
June  27d 


H.  L.  Landis 
do 

O.  W.  HartweU 


a  Measurement  made  by  wading  1,300  feet  above  gage. 

b  Measurement  made  through  complete  ice  cover  150  feet  below  gage 

c  Measurement  made  through  complete  ice  cover  600  feet  below  ga°-e' 

d  Measurement  made  from  upstream  side  of  bridge. 


Gage  Discharge 
tit  iglit 


Sec. -ft. 
44 
456 


41.9 
54.2 
64. S 
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DaUy  Mean  GaBe  HeigM,  in  fcet^BaU  ^Jree^t  Miles  bura,  for  tUe  perioa  Octooer  l, 


June    July    Aug.  Sept 


0.8 


,78| 
.68 
.58 
.50 


0.38 
.30 
.22 
.20 
.20 


.60 

.28 

.60 

.28 

1.15 

.18 

1.38 

.10 

.1)1.1 

.10 

.09 

.16 

.62 

.15 

.52 

.15 

150 

!l5 

.50 

.34 

.50 

.75 

.50 

.30 

.48 

.20 

.43 

.55 

.40 

.62 

.38 

.56 

.35 

2.08 

.34 

1.84 

.28 

.94 

.28 

.691 

.70 

.55 

1 .65 

.48 

.85 

.38 

.54 

.34 

.42 

.30 

.34 

0.48 

0.48 

.42 

.42 

.'tO 

.50 

.55 

]42 

1.28 

.36 

.89 

.32 

.64 

.34 

.5^ 

en 
.  WJ 

.58 

.36 

.50 

.24 

.46 

.22 

.45 

.28 

.  4C 

.3? 

i  .22 

.3f 

,  .28 

1.1. 

i  .18 

i.% 

5  .12 

3.4 

;  .08 

2.3 

r  .06 

1.6 

3  .04 

1.1 

3  .02 

1.2 

9  .02 

1.1 

9  .02 

1.0 

0  .04 

.8 

6  .02 

.7 

6  .01 

.6 

8  .01. 

.5 

8  .01 

.£ 

4  .00 

J 

0  .01 

.01 

0.32 
.26 
.24 
.20 
.M 

.45 
.38 
.28 
.20 
.15 

.10 
.06 
.10 

.05 
.32 

.36 
2.68 
2.11 
2.98 
1.64 

1.20 
1.02 
.84 
.72 
.62 

.55 
.50 
.50 
.45 
.40 

.42 


0.38 
.34 
.30 
.25 
.20 

.16 
.15 
.12 
.10 
.12 

.15 
.08 
.05 
.05 
.05 

.05 
.05 
.12 
.10 
.12 

.08 
.38 
.32 
.25 
.15 

.10 
.08 
.06 
.05 
.05 


0.02 
.02 
.01 
.01 
.01 

.09 
.96 
.84 
.48 
2.48 

1.95 
1.22 
.86 
.70 
.90 

.95 
1.25 
1.30 
1.05 


.78 
.81 
.66 
.52 
.44 


.32 
.32 
.40 
.35 

.42 


0.38 
.34 
.28 
.22 
.14 

.55 
.68 
.42 
.58 
1.65 

1.05 
1.02 
1.22 
.88 
.65 

.55 
.48 
.42 
.35 
.25 

.20 
.16 
.14 
.10 
.20 

.18 
.12 
.52 
.50 
1.79 


NOTE  -Stages-discharge  relation  Dee.  16,  1919,  to  Mar.  11,  1920,  affected  by  ice.  Gage 
height  Jan.  25  to  Feb.  11,  1920,  unsatisfactory. 
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Daily  discharge,    in  second-feet,    of  Bald  Eagle  Creek  at  Milesburg,  for    the  period  October  1 

191S,   to  September  30,  1920 


Day 


Oct.    Nov.    Dec.     Jan.  '  Feb.  Mar. 


6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 

IS 
19 
20 

21 
22 
23 
24 
25 

2e 

27 
28 

29 

30 


1918-1919 


1919-1920 


4 
5 

6 
7 
■  S 

g 

10 

ii 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

SO 

81 


39 
32 
51 

88 
36 

160 
&i 
77 
64 

53i 

t 

43 
46 
46 
39 
..4 

2'j 
24 

20- 
16 
26 


13 
oi 
29 
41 

10S 
S7 
77 
ICS 
225 


552 

62 

420 

101 

310 

58 

525 

101 

240 

53 

101 

182 

4£ 

160 

150 

4c 

150 

77 

132 

41 

141 

68- 

116 

41 

141 

Do 

101 

39 

141 

DO 

87 

37 

132 

AC 

36 

132 

Do 

67 

60 

132 

68' 

j  o-; 

i  ;s 

loZ-. 

68 

49 

i°i  i 

1 

195 

46 

■  ■  ■ 

132 

195 

43 

240 

132 

10S 

56 

182 

132 

87' 

470 

150 

150 

v,i 

195 

132 

150 

77 

150 

116 

160 

72 

132 

132 

160 

60 

116 

770 

160' 

53 

101 

1,110 

19»! 

87 

87 

735 

420 

101, 

77 

498 

255 

•  150 

72 

330 

182  { 

610 

64 

160 

195 

74 

19c, 

141 

116 

77 

170 

132,. 

64 

160 

108 

2,280 

  16C 

10S 

50 

16 

330  182 

36 

12 

1,2S0  141 

46 

40 

1, 

470  124 

42 

50 

9 

255  116 

32 

55 

10 

225  101 

2S 

60 

12 

16o|  101 

32 

60 

11 

132!  ]95 

46 

60 

11 

108        170|  60 

70 

15 

90 

470 

95 

70 

IS 

77 

352 

160 

70 

26 

101 

225 

110 

70 

20 

150 

182 

85 

70 

!■■ 

525 

420 

75 

70 

14 

255 

375 

60 

70 

39 

170 

150 

50 

60 

101 

14li  SO 

42 

46 

98 

ITS 

fin 

36 

42 

68 

101 

55 

32 

55 

53 

90 

55 

32 

75 

43 

77 

60 

40 

70 

39 

69 

70 

50 

55 

43, 

64 

70 

50 

50 

41 

62 

70 

50 

42 

41 

58 

60 

55 

se 

37 

53 

60 

55 

36! 

4? 

498 

60 

55 

32 

601 

1,590 

60 

50 

32 

210 1 

552 

55 

46 

32 

116 

330 

50 

46 

32 

so 

255 

50 

42 

116 

55 

36 

1,060 

552 
310; 
225 
195 


Apr.  '■  May  June 


116 
103 
108 
101 

871 


183  SO 

150  72 

132!  64 

1,220  56 

470 !  51 


310 
225 
182' 
150j 
124! 

330 
1,340 
1,220 
470, 
352 


210 
160| 
141 
116 

101 
H  1 
225, 
150 
124 

116 


32 
42 
55 
10 
850 

1,500 
650 
380 
300 

480) 

2,000: 

5,809! 
5.S0C  | 
"1,72C| 
420 


1.550 

2,580 

1,340 

840 

525 

39S 
4CS 

71 

92, 

920 

77f 

580 

'  445 

*90 

210 

182 

69 
13? 
11', 
101 
101 

852 
,010 
330 
255 
182 

15(. 

132 
124 
132 
116 

101 
87 
SO 
-4 
77 


150 
132 

i5o; 

375: 

1,280 

700" 
498 
352 
255 
210 

182 
150 

965 

47:' 

330 

352 
1,340 
1,010 
552 
420 

805 
770 

525 
375 

195 
2J0 
352 
255 
470 


84 
210 
141 
116 
101 

87 
132 
170, 
470 
3,390 

1,590 

•  770! 
445 
290 
210 

170 
1,010 

552 
330 
525 

4,260 
5,340 
2,740 

965 

525 

80s 
255' 
195 
150, 
124' 

101  - 


84 
-  72 
60 
4:.' 
41 

51 
7! 
124 
170 

87 

i/i 

53 
43 
41 
41 

41 
41 

39 
34 
32 

30 
28 
27 
2-3 
23 

62 
240 
80 
45 
34 


July    Aug.  Sept. 


30 
24 

17 

23 
23 
16l 

11 
II 

15 
14 
14 
14 
27 


24 
17 

4'': 

53 

47 
420 
310 
94 
01 


28 
21 1 
20 
17 
20 

36 
30 
28 
17 
14 

II 
9 
11 

9 
20 

29 
770 
420 
1,0101 
240 

132 
101 
79 
64 

53 

40 

« 
41 

36 
32 

34  _ 


30 
27 
24 
20 
17 

15 
14 
12 
11 
12 

14 
10 
9 
9 
9 

9 
9 

12 

U 

12 

10 
80 
26 
2" 
14 

11 
10 
9 

9 
■J 


73c 

3l 

39 

8 

30 

49S  34 

34 

27 

330  St 

41 

7 

23 

240  46 

34 

7 

18 

182 

150 

29 

7 

13 

141 

86 

26 

11 

46 

i  :<-: 

55 

27 

95 

60 

101 

47 

41 

79 

34 

98 

49 

29 

39 

49 

8< 

41 

20 

640 

240 

87 

39 

IS 

352 

108 

18: 

34 

23 

132,  101 

225 

32 

17 

82 

132 

182 

30;  IS 

62 

84 

:  ti 

28 

23 

87 

56 

lis 

124  16 

94 

46 

108 

2,580 

12 

141 

39 

98 

1 ,520 

10 

150 

34 

91 

552 

9 

108 

28 

84 

255 

9i 

S6 

20 

170 

182 

8 

72 

17 

108 

150 

8 

75 

15 

79 

132 

8 

5S 

13 

74 

101 

9 

43 

11 

69 

82 

S 

36 

17 

07 

65 

7 

30 

16 

60 

6t: 

20 

12 

of 

48 

28 

43 

54 

45 

t 

32 

41 

48 

41 

7 

28 

290 

« 

7 

84 

KOTB.— Discharge  Dec.  16.  1919,  to  Mar.  11,  1920.  estimated,  because  of  ice  from  His 
cliaryc  measurements,  weather  records  and  study  of  gage  height  ^aph        9  - 
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uonmy  mM  of  Baia  Eagie  °^J?™>W*tor  Ue  ^  ^      1918'  * 

(Drainage  area,  140  square  miles)  


Discharge  in  Second-feet 


Run-ofY 


Month 


1918-1919 


October 
November 
December  - 
January  — 
February  - 

March   

April   

May   

June   

July   

August 
September 


Maximum 


The  year 


1919-1920 


October  -- 
November 
December 
J  anu  ary  -  - 
February 

March   

April   

May   

June   

July   

August  — 
September 


The  year 


2,280 
552 
1,110 
525 
610 
1,340 
1,010 
5,340 
240 
420 
1,010 
30 


Minimum 


5,340 


210 
1,590 
470 
160 
75 
5,800 
1,340 
735 
2,580 
41 
640 
290 


16 

43 
36 

108 
53 

101 
51 
84 
•j.; 
11 


9 

53 
50 
28 
32' 
32 
132 
J4 


Mean 


130 
134 
225 
181 
114 
352 
152 
834 
63 
52 
110 
U 


Second-feet 
per  square 
mile 


ins 


46.3 

279 

13S 
54.5 
53.3 
1,070 

470 

149 

228 
18.0 
85.6 
55.4 


221 


Depth  in 
inches 


0.926 
.957 
1.61 
1.29 
.814 
2.51 
1.09 
5.96 
.443 
.371 
.786 
.100 


1.41 


0.331 | 
1 .99 


0.38 

9  22 


.986 

1.14 

.38  J 

.45 

.381 

.41 

7.64 

8.81 

3.86 

3.75 

l.t'6 

1.22 

1.59 

1.77 

.129 

.15 

.611 

.70 

.396 

.46 

1.58 

21.40 

SUSQUEHANNA  BASIN— STATION  NO.  26 


SPRING  CREEK  NEAR  BELLEFONTE 


Location. — At  single-span  steel  highway  bridge,  about  one  mile  be- 
low Bellefonte,  Centre  County. 
Drainage  Area.— 145  square  miles. 

Records  Available.— February  7,  1911,  to  December  31,  1919,  when 
the  station  was  discontinued. 

Gaqes  _Staff  attached  to  downstream  side  of  left  abutment.  Eleva- 
tion of  -age  zero  714.25  feet,  United  States  Geological  Survey  datum 
A  canal  carries  a  small  part  of  the  stream  flow  which  is  measured  at 
the  concrete  highway  bridge  about  300  feet  to  the  right  of  the  gaging 
station.  A  staff  gage  is  attached  to  face  of  right  abutment.  Both 
o-a-es  are  read  to  quarter  tenths,  twice  daily,  by  J.  H.  Ohger. 
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Discharge  Measurements.— Made  from  downstream  side  of  bridge. 

Channel  and  Control— Both  banks  are  flat  and  overflow  during  ex- 
tremely high  stages.  Bed  is  composed  of  gravel  and  stone.  Control 
is  at  a  gravel  riffle  a  short  distance  below  gage. 

Extremes  of  Stage. — 1918-1919:  Maximum  gage  height  observed 
during  the  year,  4.20  feet  at  7  a.  m.  May  22;  minimum,  1.60  feet  sev- 
eral days  in  October,  November  and  on  February  12. 

1919-1920:  Maximum  gage  height  during  the  period  October  1, 
to  December  31,  2.25  feet  observed  at  7  a.  m.  November  3  and  on 
November  27;  minimum,  1.65  feet  several  times  in  October. 

lee. — Stage-discharge  relation  seldom  affected  by  ice. 

The  following  discharge  measurement  was  made  by  Peterson  and 
Landis  on  July  21,  1919: 

No.  21.   Gage  height,  1.92  feet ;  discharge,  216  second-feet.  Creel;. 

Gage  height,  1.15  feet;  discharge,    17  second-feet.  Canal. 


Daily  Mean  Gage  Height,  in  feet,  of  Spring  Creek  near  Belief  onte,  for  the  period  October  1 
  1918,   to  September  SO,  1920 


Day 


191S-1S19 


Oct.  Xov. 


1.65 

1.65 
1. 

1.69 
1.68 

1.68 
1.70 
1.65 
1.65 
1.69 

1.6S 
1.65 
1.61 
1.65 
1.69 

1.70 
1.65 
1.64 
"1.65 
1.64 

1.71 
1.71 
1.6.5 
1.61 
1.62 

1.64 
1.6? 
1.65 
1.70 
1.70 

1.95 


1.79 
1.74 
1.72 
1.75 
1.70 

1. 

1.60 
1.68 
1.68 
1.62 

1.65 
1.62 
1.64 
1.62 
1.65 

1. 
1. 
1.92 
1.7S 
1.78 

1.71 
1.70 

1. 
1.66 
1.69 

1.65 
1.65 
1.70 
1.70 
1.70 


Deo.    Jan.  Feb. 


1.65 

1.69 
1.70 
1.66 
1.70 

1 

1.65 
1.65 
1.65 
1.65 

1.65 
1. 
1.70 
1.72 
1.74 

1.79 
1.75 
1.75 
1. 
1. 

1.70 
1.88 
2.02 
1.96 
1.92 

1.85 
1.88 
1.88 
1.S6 
1.88 

1.81 


1.88 
1.98 
1.86 
1.94 

1.90j 

1.8a! 
1.82. 
1.8ll 
1.81' 
1.801 

1.78; 

1.75: 

1.80 
1.7S 

1.76: 

1.70 

1.691 
1.68! 
1.70 
1.6S 

1.74 
1.78 

1.85 
l.SOj 
1.80: 

1.81 
1.84 
1.82 
1.82 
1.82 


1.80 


Mar. 


1.78 
1.72 
1.80 
1.76 
1.71 

1.70 
1.70 
1.70; 
1.69 
1.72 

1.74 
1.65 
1.7? 
1.85 
l.S 

1.76 
1.74 
1.70 
1. 
1.76 

1.70 
1.70 
1.70 
1.70 
1.75 

1.84 
1.66 
1.86 


1. 

1.S8 
1.92 
1.90 
1. 

1.96 
1.85 
1.80 
2.01 
2.08 

1.94 
1.94 

1.80 
1.91 
1.89 

2.00 
2.02 
2.19 
2.20 
2.20 

2.12 
2. 
2.05 
2.02 
2.00 

1.96 
2.08 
2.12 
2.09 
2.08 

2.04 


Apr. 


1.98 
1.92 
1.90 
1.90 
1.90 

1.90 
1.89: 
1.84 
l.S0; 
1.84 

1.80 
1.85 

1.8!) 
1.85 
1.86 

1. 

2.05 
1.96 
1.94 
1.90 

1.91 
1.85 
1.90 
1.83 
1.88 

1.84 
:  .-i' 
1.88 
l. SO 
1.79 


May 


June  July 


1.84 
1.81 
1.84 
1.79 
1.81 

1.79 
1. 

1.78 
1. 
2.38 

2.49 
2.30 

2.25 
2.06 
2.04 

2.01 
2.11 
2.10 
2.04 
2.06 

3.48 
4.18 
3.95 
3.40 
3.20 

3.11 
2.68 
2.58 
2.49 
2.46 

2.34 


2.30 
2.24 
2.19 
2.14 


2.10 
2. 

2.16 
2.15 
2.12 

2.00 
1.99 
1 .96 
1.92 
1.91 

1.90 
1.88 
1.86 
1.86 
1.88 

1.85 
1.85 
1.84 
1.80: 
1.79 


1.90 
2.00 
1.86 
1.84 
1.81 


1.79 
1.79 
1 

1.79 
1.79 

1. 

1.79 
1.76 
1.76 
1.74 

1.75 
1.72 

1.71 
1.71 
2.02 

1 

1.80 
1.78 
1.76 
1.80 

1.89 
1. 
1.98 
1.88 
1.80 

1.79 
1.78 
1.78 
1.80 
1.75 

1.74 


Aug.  Sept 


NOTE. — Stage — discbarge  relation  not  affected  by  ice  during  the  year. 
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Daily  Mean  Gage  Height,  in  feet,  of  Spring  Creek  near  BellefonU,  for  the  per, 

1918,   to  September  SO,  1920 


Day 

! 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1.915-1920 

1   

2   

1.7S 
1.69 
1.69 
1.68 
1.68 

1.74 
1.68 
1.68 
1.69 
1.68 

1.70 
1.69 
,1.71 
1.74 
1.76 

1.78 
1.79 
1.79 
1.69 
1.78 

1.75 
1.71 
1.69 
1 .70 
1.72 

1.66 
1.7C 
1.75 
1.7< 
1.71 

1.71 

1.80 
2.21 
2.20 
1.98 
1  .90 

1.85 
1.84 
1.82' 
1.81 
1.80 

1.89 
l.Sl 
1.90 
1.95 
1.90 

1.88 
1.91 
1.81 
1.72 
1.78 

1..85 
1.86 
1.80 
1.82 
l.Sl 

1.94 
2.2E 
2.H 
2.14 
2.15 

2.04 
2.00 
1.90 
1.94 
1.90 

1.89 
1.90 
1.91 
1.94 
2.08 

1.96 
2.00 
2.00 
2.14 
2.01 

2.00 
2.01 
1.98 
2.01 
2.00 

1.94 
1.91 
1.90 
1.92 
1.89 

1.841 

l.ae 

1.81 
1.84 
1.8C 

l.S 

3   

4   

0 

7  

8   

9   

10   

11   

12   

13   

11    — 

15   

10   

17   

18   

19   

20   

23   

24   

25   

20   

1— 

1  - 

1 

NOTE.-Stage-diseharge  relation  not  affected  by  ice  during  the  period.  Station  di( 
tinued  Dec'  31,  1919. 


SUSQUEHANNA  BASIN — STATION  NO.  27 


BALD  EAGLE  CREEK  AT  BEECH  CRELK  STATION 


Location.— At. three-span  steel  highway  bridge.  Beech  Creek  Sta- 
tion, Pennsylvania  Railroad,  Clinton  County. 
Drainage  Area. — 565  square  miles. 

Records  Available.— June  24,  1910,  to  September  30,  1920. 

Gage.— Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  G.  A.  Rodgers. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Right  bank  is  high  and  not  subject  to  over- 
flow; left  bank  subject  to  overflow  at  extremely  high  stages.  Bed  is 
composed  of  gravel  and  rocks.  Control  is  at  a  riffle,  about  1,000  feet 
below  gage,  where  there  is  a  pronounced  fall;  practically  permanent. 
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Extremes  of  Discharge.— 1918-1919:  Maximum  stage  observed  dur- 
ing the  year,  9.37  feet  at  7.  a.  m.  and  noon  May  22  (discharge,  13,400 
second-feet)  ;  minimum,  1.4S  feet  September  27-30  (discharge,  144  sec- 
ond feet). 

1919-1920:  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  10.2  feet  at  5.  a.  m.  March  13  (discharge,  15,500  second-feet)  ; 
minimum,  1.43  feet  at  4  p.  m.  October  8  (discharge.  129  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  probably  permanent  except  as 
affected  by  ice.  Eating  curve  fairly  well  defined  between  150  and 
10,000  second-feet.  Gage  read  to  hundredths  twice  daily;  during 
high  stages  more  frequently.  Daily  discharge  ascertained  by  apply- 
ing mean  gage  height  to  rating  table.    Results  good. 

Discharge  Measurements  of  Bald  Eagle  Creek  at  Beech  Creek  Station,  during  the  period 
 October  1.   191S,   to  September  30.  1920 


1919 

29 

Aug.  20 

1920 

30 

Jan.  29* 

31 

Mar.  2t 

32 

June  24 

Made  by 


Ferris  &  Snavely 

H.  L.  Landis  _ 
H.  L.  Landis  _ 
O.  W.  Hartwell  _ 


Gage 
height 


Discharge 


'Measurement  made  through  complete  ice  cover 
tMeasurement  made  through  partial  ice  cover. 

Dally  Mean  Cage  Height,  in  feet,  of  Bald  Eagle  Creek  at  Beech  Creek  Station 
October  1.  1918,  to  September  SO,  1920 


Feet 

Sec. -ft 

2.34 

613 

!s.34 

304 

1.89 

308 

2.49 

750 

for  the  period 


Day 


1918-1919 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

17   

18   

19   

20  _.  

21   

22   

23 

24  _J__Z" 

25   

26   

27   

28   

29   

30   

31   


Oct. 


1. 
1. 
1. 

1.87 
1.84 

2.62 
2.40 
2.28 
2.21 
2.14 

2.09 
2.08 
2.08 
1.98 
1.94 

1.91 
1.87 
1.84 
1.81 
1.78 

1. 

1.92 
1. 
1.86 
1.84 

2.18 
2.46 
2.38 
2.35 
2.45 

6.17 


Nov 


4.25 
3.52 
3.15 
2.98 
2.75 

2.59 
2.48 
'2 .  in 
2.34 
2.22 

2.14 
2.11 
2.05 
1. 
1.92 
1. 

2.08 
3.25 
2.68 
2.72 

2.68 
2.60 
2.52 
2.52 
2.52 

2.52 
2.48 
2.48 
2.50 
2.42 


Dec. 


2.32 
2.22 
2.12 
2.02 
1. 

1.96 
1.94 
1.91 
1.89 
1.85 

1.88 
2.45 
2.70 
3.15 
3.28 

3.05 
2.88 
2.72 
2.55 
2.42 

2.33 
2.65 
4.25 
3.90 
3.58 

3.25 
3.05 
2.85 
2.68 
2.58 

2.49 


Jan. 


Feb. 


2.58 
3.40 
3.12 

2. So! 
2.81' 

2  85 
3.10 
3.40 
3.02; 
3.15 

4.181 
3.80 
3.25! 
3.75! 
2.80 

2.05 
2.10 
2.22 
2.25 
2^05 

2.10 
2.05! 
'2.15 
3.05 
2.70 

2.68 

2.65 

2.481 

2.421. 

2.38. 

2.381. 


2.16 
2.06 
2.00 
2.13 
2.03 

1.90 
2.03 
1.98 
1.90 
1.78 

1. 
1.88 
1.90 

2.33 
2.48 

2.16 
1, 

1. 

1.86 
1.86 

1.96 
2.13 
2.13 
2.06 
2.16 

3.43 

3.38 
2.83 


Mar. 


3.33 
3.06 
2.96 
2.  S3 
2.80 

2.80 
2.70 
2.60 

3.56 
3.63 

3. 

3.06 
2.96 
2. 

2.66 

2.76 
4.60 
4.50 
4.00 
3.66 

3.43 
3.20 
2.93 
2.78 
2.66 

2.53 
2.96 
3.18 
2.83 
2.70 

2.66 


Apr. 


2.56 
2.50 
2.44 
2.43 
2.37 

2.32 
2.27 
2.24 
2.20 
2.14 

2.16 
2.40 
2.30 
2.23 
2.27 

2.53 
3.20 
3.08 
2.93 
2.80 

2.68 
2.56 
2.46 
2.46 
2.36 

2.30 
2.26 
2.23 
2.22 
2.16 


May 


2.20 
2.60 
2.33 
2.27 
2.27 

2.26 

2.43 

2.49 

3.30 

7.05 

6.1 

4.62 

4.02 

3.49 

3.17 

3.01 
3.92 
3.59 
3.25 
3.17 

8.50 
9.25 
7.50 
5.42 
4.49 

4.02 
3.67 
3.37 
3.15 
2.92 

2.75 


June 


2.65 
2.55 
2.J5 
2.35 
2.25 

2.29 
2.35 
2.25 
3.67 
3.07 

2.75 
2.52 
2.39 
2.29 
2.35 

2.47 
2.37 
2  29 
2.16 
2.17 

2.09 
2.05 
1.95 
1.87 
1.89 

2.25 
2^77 
2.52 
2.35! 
2.25; 


J  uly 


Aug. 


'2  15 

2.05 
1.99 
1.95 
1.89 

1.87 
1.89 
1  79 
1.75 
1.7] 

1.89 
1.7 
1  ,7i, 
1.72 

1.85' 

2.35! 
1.87 
1.69 
1  72 
1.99 

1.95 
3.27 
2.97 
2.22 
2.07 

1.95 
1.85 
1.79 
1.77 
1.73 

1.75 


1.79 
1.76 
1.68 
1.66 
1.71 

2.09 
1.85 
1.76 
1.71 
1.67 

1.64 
1.62 
1.65 
1.62 
1.69 

1.69 

2.S5 
2.65 
3.72 
2.44 

2.10 
2.04 
1.98 
1.85 
1.88 

1.78 
1.70 
1.66 
1 .64 
1.72 

1.74 


Sept. 


1.69 
1 .66 
1.64 
1.64 
1.60 
1.61 
1.60 
1.61 
1.60 
1.59 

1.59 
1.57 
1.54 
l."3 
1.50 

1.56 
1.52 
1.50 
1.50 
1.59 
1.58 
1.66 
1.70 
1.66 
1.57 

1.53 
1.49 
1.49 
1.49 
1.49 


NOTE— stage-discharge  relation  Jan, 

13m 


t«  15  affected  by  Joe, 
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rMily  Mean  Gage  Height,  in  feet,  of  Bald  Eagle  Creek  at  Beech  Creek  Station,  for  the  period 
October  1,    10)8.    to  September  SO,  1920  


Day 

Oct. 

Nov. 

L)CC. 

Jan. 

Feb. 

Mar. 



Apr. 

May 

1 

June 

July  1 

Aug. 

Sept . 

1919-1920 
1   



1.95 

4.35 

2.95 

2.05 

2.44 

2.15 

2.98 

4.00 

1.99 

2.02 

2.00 

2.02 

•> 

1  .68 

3.85 

2.80 

2.85 

2.44 

1.90 

2.98 

3.70 

1.95 

1 .92 

1.92 

1  OK 

3   

1.59 

3.38 

2.00 

2.72 

2.40 

1.88 

2.80 

3.55 

1.96 

1.9S 

1.85 

1.94 

4   

1.52 

3.10 

2.48 

2.88 

2.45 

2.08 

3.25 

3.22 

1.98 

1.88 

1.83 

5   

1.58 

3.00 

2.39 

2.60 

2.62 

3.85 

4.15 

3.00 

2.68 

1.S0 

l.oi 

i  fin 

6   

1.49 

2.75 

2.34 

2.42 

2.58 

4.19 

3.85 

2.85 

2.38 

1.76 

1.85 

2.05 

7   

1.46 

2.60 

2.31 

2.38 

2.50 

3.82 

3.55 

2.72 

2 . 12 

1.80 

A  .  DO 

9  9*> 

Z  .  *Z 

8   

1.44 

2.42 

2.26 

2.38 

2.45 

3.38 

3.35 

2.68 

2.02 

1.98 

A.  Ad 

Z .  V  JO 

9   

1.50 

2.32 

3.00 

2.60 

2.42 

3.12 

3.22 

2.58 

2.18 

1 .90 

ft  1C 

A.  io 

1  OO 
J- .  J* 

10   

1.59 

2.26 

3.25 

3.00 

2.35 

3.31 

3.08 

2.48 

2.11 

1.82 

11   

1.65 

2.38 

2.90 

2. 82 

2.02 

4.43 

2.92 

2.40 

2.06 

1.85 

3.54 

2.50 

12   

1.75 

2.78 

2.78 

2.70 

1.85 

6.72 

2.82 

2.45 

A,  \JA 

2.85 

2 . 40 

13   

1.72 

3.30 

3.30 

2.59 

1.85 

9.40 

4.02 

2.82 

<>  A.I 
A.  v4 

1  QA 

2.58 

2.45 

14   

1.72 

2.95 

3.48 

2.56 

1 .90 

6.18 

3.58 

2.70 

1.98 

1.82 

2.00 

9  9Q 

15   

1.72 

2.80 

3.10 

2.52 

2.08 

4.80 

3.30 

2.62 

2.22 

1.82 

A .  OU 

9   1  ft 

z .  10 

16   

1.78 

2.65 

3.02 

2.42 

2.40 

4.89 

3.28 

2.58 

3.27 

1.76 

2.82 

2.10 

17   

2.28 

2.52 

2.85 

2.39 

2.55 

6.47 

4.45 

2.48 

4.82 

1.  lA 

£1 . 00 

2  08 

IS   

1.98 

2.42- 

2.48 

2.34 

2.22 

5.38 

4. 38 

3.39 

4.72 

1.75 

9  on 
a  .yu 

2  02 

19   

1.86 

2.32 

4.65 

2.30 

2.18 

4.88 

4.12 

3.38 

3.45 

J  .92 

A .  Ou 

i  or; 

1 .  it) 

20   

1.76 

2.22 

5.55 

2.52 

2.02 

4.40 

3.82 

2.39 

3.08 

1 .84 

A. OA 

1  QFi 

21   

1.74 

2.18 

5.10 

2.48 

2.22 

3.95 

4.12 

2.48 

2.92 

1.80 

2.42 

1. 92 

22   

2a   

1.78 

2.12 

4.92 

2.42 

9  on 

3.88 

4.00 

2.42 

2 .70 

1.76 

2.38 

1.90 

1.75 

2.06 

4.80 

2.40 

1.98 

4.18 

3.78 

32 

2^58 

2!oo 

2.'38 

1.90 

24   

1.72 

2.02 

4.70 

2.38 

1.96 

4.48 

3.58 

2.25 

2.45 

1.92 

2.19 

1.89 

25   

1.71 

2.02 

4.55 

2.32 

2.02 

4.58 

3.30 

2.28 

2.32 

1.86 

2.0S 

1.86 

26   

1.75 

2.98 

4.3S 

2.22 

2.20 

4.50 

3.10 

2.22 

2.22 

1.81 

1.98 

1.8S 

27   

1.88 

5.30 

4.20 

2.22 

2.48 

4.6C 

3.  IS 

2.1S 

2.12 

1.7S 

1.94 

1.90 

28   

2.2S 

4. OS 

3.2C 

2.25 

2.38 

4. or 

3.32 

2.12 

2.08 

1.76 

2.05 

2.00 

29   

2.15 

3.65 

2.3S 

2.3P 

2.2C 

3.5S 

3.1C 

2.01 

2.02 

1.74 

2.15 

1.95 

30   

2.02 

3.3C 

2.35 

2.3c 



3.20      3. IE 

2.oe 

2.08 

1.7C 

2.02 

2.50 

31   

2.45 

2.2S 

2.3C 

3.10.  

2.04 

1.7C 

2.05 

NOTE — Stage-discharge  relation  Dec.  16  to  Feb.  11  affected  by  Ice. 


Daily  discharge'    in  seconA-teet,  of  Bald  Eagle  Creek  at  Beech  Creek  Station,  for    the  period 

Octooer  1,  1918,  to  September  SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1918-1919 
1   

WW 

2,400 

570 

790 

468 

1,370 

752 

2   

280 

1,580 

500 

1,470 

405 

1,180 

715 

0 

310 

1,280 

435 

1,180 

375 

1,100 

678 

305 

1,100 

375 

980 

468 

980 

678 

5   

290 

902 

370 

900 

405 

940 

605 

6   

790 

790 

353 

90O 

320 

940 

570 

7   

640 

715 

342 

1,200 
1,500 

405 

865 

535 

8   

570 

640 

326 

364 

790 

535 

9   

500 

605 

315 

1,100 

320 

1,680 

500 

10   

468 

500 

295 

1,200 

201 

1,680 

468 

11   

435 

468 

310 

2,400 

252 

1,370 

468 

12   

435 

435 

678 

1,900 

310 

1,180 

640 

13    - 

14   

435 
364 

405 
364 

865 
1,280 

1,300 
1,900 

320 
605 

1,100 

980 

570 
535 

15   

342 

331 

1,370 

900 

715 

828 

535 

16   

326 

310 

1,100 

405 

468 

902 

752 

17   

305 

435 

1,020 

435 

353 

2,970 

1,280 

18   

290 

1,280 

865 

500 

310 

2,820 

1,180 

19  .....  

275 

865 

752 

535 

300 

2,140 

1,020 

20   

261 

865 

640 

405 

300 

1,800 

940 

21   

364 

865 

605 

435 

353 

1,470 

865 

22   

331 

790 

828 

405 

463 

1,280 

752 

23   

310 

715 

2,400 

468 

468 

1,020 

678 

24   

300 

715 

2,020 

1,100 

405 

940 

'678 

25   

290 

715 

1,680 

865 

468 

828 

605 

26  

468 

715 

1,280 

865 

1,470 

752 

570 

27   

678 

715 

1,101 

828 

1,470 

1.100 

535 

28   

64C 

715 

9S0 

715 

980 

1,280 

535 

29   

60S 

71 5 

865 

640 

980 

500 

30   — 

678 

640 

790 

640 

865 

468 

31   

5,780 

715 

640 

828 

May  June 


500 
790 
605 
535 
535 
535 
678 
715 

I,  370 
7,410 

5,780 
2,970 
2,110 
1,580' 
2,280 
1,100 
2,020 
1,680 
1,280 
1,280 

II,  100 
12,900 

8,600 
4,320 
2,820 
2,140 
1,800 
1,470 
1 .2C0 
1,020 

902 


752 
678 
605 
535 
570 
605 
535 
1,800 
1,180 
902 
715 
640 
570 
605 
678 

fio: 

570 

468 
468 

435 
405 
348 
305 
315 

535 

902 
715 
P0i 
535 


July 


Aug. 


405 
370 
348 
315 
305 
315 
266 
248 
230 
315 
266 
252 
2:34 
295 

605 
305 
221 
234 
370 
348 
1,370 
980 
000 
435 

348 
295 
266 
256 
238 
24S 


NOTE— Discharge  Jan.  5  to  15  eertimated,  because  of  ice, 
©f  gage-height  graph. 


from  weather  records  and  study 
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Daily  discharge,    in  second-feet .  of  Bald  Eagle  Creek  at  Beech  Creek  Station,  for    the  period 
October  i.  join,  tn  September  no.  i9?n 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

v 

June 

'J  uiy 

Aug . 

Sept 

1919-1920 

1      ___  ___ 

348 

2,680 

1,060 

340 

340 

468 

1,100 

2,140 

370 

375 

375 

375 

2   

217 

1,910 

940 

340 

380 

320 

1,100 

1,800 

348 

331 

331 

348 

3 

IS" 

1,470 

790 

320 

3.'0 

310 

0J0 

'  I .fiPO 

35? 

Sfi4 

295 

3<<2 

4   

157 

1,180 

715 

280 

340 

435 

1,280 

1,280 

364 

310 

285 

331 

5  :  

178 

1,100 

640 

280 

380 

J  ,910 

2,400 

1,100 

S65 

270 

275 

315 

6   

147 

902 

605 

300 

460 

2,400 

1 ,910 

980 

640 

252 

295 

405 

7   

138 

790 

570 

300 

460 

1,910 

1,680 

-135 

27C 

752 

500 

8   

132 

640 

535 

340 

460 

1,470 

1,470 

865 

375 

364 

605 

405 

9 

150 

570 

1.100 

440 

440 

1,180 

1,280 

790 

500 

320 

468 

331 

10   

182 

535 

1,280 

700 

380 

1,370 

1,180 

715 

435 

280 

1,685 

865 

11   

205 

640 

1,020 

550 

340 

2,680 

1,020 

640 

405 

295 

1 , 57s 

715 

12   

248 

940 

940 

500 

295 

6.75n 

940 

678 

375 

290 

980 

640 

13   ,  

234 

1,370 

1  .370 

440 

205 

13.J0O 

2,140 

940 

405 

270 

790 

678 

l/i 

Zfu 

1,060 

1 ,580 

400 

320 

5.780 

1 .680 

865 

759 

-10 

15   

234 

940 

1,180 

380 

435 

3,280 

1,370 

790 

500 

280 

715 

500 

ifi 

201 

828 

850 

340 

640 

3!.  450 

1 . 370 

790 

1 ,370 

r'52 

91  n 

i  35 

17   

570 

715 

fiKO 

320 

752 

6,360 

2,fit!0 

"715 

3.280 

234 

790 

-135 

18   

3«4 

640 

550 

280 

500 

4,320 

2,680 

640 

3.120 

248 

1,020 

375 

19   

300 

570 

500 

280 

500 

3,450 

2,270 

640 

1,470 

331 

828 

348 

20   

252 

500 

460 

340 

375 

2,680 

1,910 

640 

1,180 

290 

71 X 
1  ID 

O'iO 

21   

243 

500 

500 

380 

500 

2',  140 

2,270 

715 

1,020 

270 

640 

331. 

22   

261 

435 

550 

340 

500 

2,020 

2,140 

640 

865 

252 

640 

320 

23   

248 

405 

550 

320 

364 

2,400 

1,910 

570 

790 

375 

570 

320 

24   

234 

375 

500 

320 

353 

2,820 

1,680 

535 

678 

331 

500 

315 

25   

230 

375 

460 

300 

375 

2,970 

1,370 

570 

570 

300 

435 

300 

26   °  

248 

1,100 

440 

280 

500 

2,820 

1,1.80 

500 

50O 

275 

364 

310 

27   

310 

4,140 

400 

280 

715 

2,970 

1,280 

500 

435 

261 

342 

320 

570 

2J.270 

380 

300 

640 

3,140 

1.370 

435 

435 

259 

40S 

37^ 

29   

468 

1,680 

380 

300 

500 

1,680 

1,180 

435 

375 

243 

468 

348 

30  '  

375 

1,370 

340 

300 

1,280 

1,280 

405 

435 

225 

375 

715 

31  

678 

340 

320 

1,180 

405 

225 

405 

NOTF — Discharge  Dee.  16  to  Feb.  11  estimate*!.  hrcause  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 


Monthly  Discharge  of  Bald  Eagle  Creek  at  Beech  Creek  Station 

to  September  30,  1920 
(Drainage  area,  565  square  miles) 


for  the  period  October  1,  1918, 


Month 


October 
November 
December  _ 
January  _ 
January  __ 

March   

.April,  

May   

June   

July   

August 
September 


1918-1919 


Discharge  in  Second- feet 


Maximum 


The  year 


October 
November 
Deepmber 
January  . 
February 

March   

April   

May   

June   

July   

August  ... 
September 


1919-1920 


5,780 
2,400 
2,400 
2,400 
2,400 
2,970 
J  ,281 
12,900 
1,800 
1,370 
1,800 
225 


12,900 


The  year 


678 
4,140 
1,580 

700 

752 
13,400 
2,680 
2,140 
3,280 

375 
1,680 


13,400  1 


Minimum 


261 
310 
295 
400 
400 
752 
'"68 
500 
305 
221 
193 
147 


147 


132 
375 
340 
280 
295 
310 
940 
405 
348 
225 
275 
300 

132 


Mean 


593 
786 
839 
952 
952 

1,260 
671 

2,680 
647 
376 
::ir> 
178 


825 


277 
1,090 
715 
352 
444 
2,, 850 
1,600 
815 
775 
288 
633 
430 


Run-oil' 


Second-feet 
per  square 
mile 


1.05 
1.39 
1.48 
1.68 
1.68 
2.23 
1 .19 
4.74 
1.14 
.665 
.646 
.315 


0.490 

1.96 

1.27 

.623 

.786 
5.04 
2.83 
1.44 
1.37 

.510 
1.12 

.761 
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SUSQUEHANNA  BASIN — STATION  NO.  28 


PINE  CREEK  AT  CEDAR  RUN 


Location.— At  single-span  steel  highway  bridge,  Cedar  Run,  Ly- 
coming County. 

Drainage  Area. — 590  square  miles. 

Records  Available,— July  19,  1918,  to  September  30,  1920. 

Goye.— Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  C.  E.  Mvison.  Elevation  of  gage  zero  781.96  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements— Mate  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— Right  bank  is  high;  left  is  low  but  not 
subject  to  overflow.  Bed  is  composed  of  gravel.  Control  is  at  a 
riffle,  where  the  bed  is  composed  of  gravel,  about  500  feet  below  gage; 
probably  permanent. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  gage  height  ob- 
served during;  the  vear,  9.10  feet  at  noon  May  22;  minimum,  1.48 
feet  at  8.15  a.  m.  August  16. 

1919-1920  :  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  7.5  feet  at  2  a.  m.  March  13  (discharge,  about  12,500  second- 
feet  i  ;  minimum,  1.25  feet  on  several  days  in  September  (discharge. 
82  second-feet). 

Ice, — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  well  denned  between  200  and  4,000  second-feet. 
Gage  read  to  hundredths  twice  daily ;  during  high  stages  more  fre- 
quently. Daily  discharge  ascertained  by  applying  daily  mean  gage 
height  to  rating  table.  Results  good,  except  for  high  and  low  stages, 
which  are  fair. 
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Discharge  Measurements  of  Pine  Creek  at  Cedar  Bun,   during  the  pe>riod  October  1,   1918,  to 

September  SO,  1920 


Date 


Made  by 


1918 
Nov.  15 

1919 
Aug.  22 

1920 
Jan.  28a 
Mar.  lb 
April  13 
June  25 
Aug-.  17 
Sept.  2c 
Sept.  2c 


Ei.  H.  Hosmer,  .- 

Ferris  &  Suavely 

H.  L>.  Landis  

do 

R.  A.  Boehringer 
0.  W.  Hart-well 

H.  L.  Landis  

B.   J.  Ferris 

B.  -J .  Ferris  


Gage 
height 


Feet 
2.05 


2.74 


2.50 
2.55 
3.18 
1.71 
2.21 
1.36 
1.36 


a  Measurement  made  through  complete  ice  cover  3000  feet  below  gage, 
b  Measurement  made  through  complete  ice  cover  2600  feet  below  gage, 
c  Measurement  made  by  wading  2000  feet  above  gage 


Daily  Mean  Gage  Height,  in  feet,  of  Pine  Creek  at  Cedar  Run,  for  the  period  October  1,  1918, 

to  September  30,  1920 


Day 

•Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1 

2 

24 

3 

3-s 

2 

•14 

2 

GO 

2.06 

3 

12 

2 

81 

2 

20 

2 

46 

1 

94 

2 

12 

1.90 

2 

2 

21 

3 

1-. 

2 

07 

3 

29 

2.21 

2 

59 

2 

To 

2 

24 

2 

32 

1 

83 

1 

85 

1.84 

A 

3 

02 

2 

88 

2 

06 

3 

00 

2.36 

2 

58 

2 

59 

2 

17 

2 

24 

1 

70 

1 

71 

2.06 

4 

2 

68 

2 

84 

2 

04 

2 

96 

2.31 

2 

52 

2 

59 

2 

16 

2 

12 

1 

70 

1 

62 

2.09 

b 

2 

59 

2 

77 

2 

02 

2 

71 

2.08 

2 

57 

2 

60 

2 

14 

2 

06 

1 

58 

1 

65 

2.02 

6 

4 

58 

2 

57 

2 

00 

2 

53 

1.97 

2 

94 

2 

54 

2 

12 

1 

99 

1 

85 

1 

94 

1.94 

7 

4 

14 

2 

46 

1 

98 

2 

24 

2.02 

2 

7? 

2 

49 

2 

18 

1 

98 

1 

75 

2 

04 

1.86 

8 

3 

84 

2 

38 

1 

97 

2 

2  s 

2.01 

2 

68 

3 

36 

2 

20 

2 

05 

1 

62 

1 

79 

1.79 

9 

3 

22 

2' 

34 

2 

00 

2 

52 

1.99 

3 

30 

3 

58 

2 

38 

2 

02 

1 

54 

1 

68 

1.76 

10 

2 

98 

2 

21 

1 

98 

2 

12 

1.98 

3 

51 

3 

32i 

4 

85 

1 

96 

1 

62 

1 

64 

1.73 

11 

2' 

76 

2 

10 

1 

98 

2 

75 

2.04 

3 

26 

3 

38 

5 

50 

1 

86 

2 

04 

1 

60 

1.72 

12 

2 

62 

2' 

18 

2 

11 

2. 

36 

2.18 

3 

06 

3 

72 

5 

00 

1 

76 

1 

72 

1 

55 

1.72 

13 

2 

54 

2 

1  1 

2 

32 

2 

56 

2.26 

2 

86 

3 

55 

4 

29 

1 

72 

1 

67 

1 

54 

1.68 

14 

2 

40 

2 

(18 

2 

59 

2 

73 

2.64 

2 

66 

3 

:;0 

3 

77 

1 

69 

1 

64, 

1 

52 

1.62 

15 

2 

30 

2 

0! 

2 

83 

2: 

54 

3.68 

2 

54 

3 

14 

3 

44 

1 

68 

1 

86 

1 

50 

1.58 

16 

2 

20 

1 

99 

2 

90 

2 

30 

2.28 

2. 

59 

3 

24 

3 

24 

1 

72 

2 

54 

1 

49 

1.58 

17 

2 

12 

2 

03 

2 

80 

21 

31 

2.02 

2 

721 

3 

45 

3 

52 

1 

67 

2 

08 

1 

84 

1.54 

18 

2 

06 

3 

53 

2 

71 

2 

29 

21.15 

3 

36 

3 

29 

3 

44 

1 

62 

1 

88 

2 

51 

1.50 

19 

2 

mi 

3 

27 

2 

62 

2 

24 

1.9S 

31 

18 

3 

16 

g 

24 

1 

57 

1 

80 

2 

92 

1.49 

20 

1 

97 

3 

is 

2 

48 

2 

16 

2.00 

3 

11.; 

3 

00 

3 

L6 

1 

76 

2 

00 

2 

70 

1.52 

21 

2 

00 

2 

99 

2 

38 

2 

01 

2.28 

3 

02 

2 

93 

7 

68 

2 

50 

2 

60 

2 

53 

1.64 

22: 

1 

98 

2 

-4 

2 

56 

2 

02 

2.20 

2 

94 

2 

70 

8 

48 

2 

IIS 

3 

18 

2 
2 

63 

1.85 

23 

1 

94 
88 

2 

70 

3 

30 

2 

05 

2^21 

2 

84 

2 

62 

8 

1  1 

1 

75 

3 

87 

28 

1.86 

24 

1 

2 

58 

3 

05 

2! 

78 

2.06 

2 

69 

2 

«> 

S 

28 

1 

64 

2 

84 

2 

19 

1.76 

25 

1 

90 

2 

49 

3 

25 

2 

37 

1.96 

56 

2 

56 

5 

14 

1 

60 

2 

32 

2 

22 

1.63 

26 

2 

20 

2 

17 

3 

10 

2 

32 

1.99 

2 

40' 

2 

42 

4 

36 

1 

94 

2 

08 

2 

06 

1.56 

27 

2 

14 

2 

34 

28 

2 

95 

2 

31 

2.25 

21 

10 

2 

36 

3 

81 

3 

27 

2 

26 

2 

02 

1.51 

28 

2 

23 

2 

2 

79 

2 

24 

2.66 

3 

30 

2 

34 

3 

39 

3 

80 

2 

00 

1 

98 

1.50 

29 

2 

28 

2 

26 

2 

69 

2 

22 

3 

00 

2 

32 

q 

07 

2 

26 

1 

89 
7-; 

1 

88 

1.50 

30 

2 

30 

2 

24 

2 

47 

2 

13 

2 

91 

2 

23 

2 

83 

2 

05 

1 

1 

88 

1.49 

31 

3 

74 

2 

41 

2 

09 

2 

91 

2 

62 

1 

74 

2 

19 

NOTE— Stage-discharge,  relation  Jan.  7-23  and  Feb.  1  to  Mar.  1,  affected  by  ice. 
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Daily  Mean  Gage  Height,  in  feet  of 


for  the  period  October  l,  191$, 


'Day 


1919-1920 


1 
2 
3 
4 
5 
6 
7 
8 
0 
10 
11 
12 
13 
14 
15 

L6 
17 

18 
19 
30 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Oct. 


1.50 
1.50 
1.48 
1.48 
1.48 
1.62 
1.68 
1.56 
1.53 
1.60 
1.70 
1.90 
1.78 
1.79 
1.87 
2.00 
2.56 
2.20 
2.19 
2.16 

2.10 
2.09 
2.15 
2.07 
1. 
2.00 
2.05 
2.70 
2.73 
2.72 
2 


Nov.  ■  Dec. 


3.45 
4.40 
4.02 
3.64 
3.80 

3.36 
3.16 
2.97 
2.74 
2.61 
2.70 
2.74 
2.92 
2.76 
2.69 

2.59 
2.52 
2.46 
2.42 
2.28 

2.19 
2.17 
2.15 
2.14 
2.11 
2.38 
4.72 
4.03 
3.51 
3.28 


3.15 
2.98 
2.88 
2.68 
2.61 
2.62 
2.46 
2.40 
2.38 
2.58 

2.26 
2.22 
2.55 
2.81 
2.86 

2.81 
2.64 
2.48 
2.59 
2.58 

2.55 
2.55 
2.43 
2.34 
2.32 
2.42 
2.42 
2.21 
2.18 
2.22 

2.44 


Jan. 


2.32 
1.98 
2.22 
2.20 
2.25 

2.22 
2^38 
2. 
2. 
2 .  12 
2. 
2.38 
2.39 
2.37 
2. 

2.40 
2.41 
2.44 
2.4;; 
2.46 

2.48 
2.4S 
2.50 
2.51 
2.48 
2.491 
2.49 
2.48 
2.48 
2.50 

2 


I'Yb. 


2.48 
2.48 


2.50 


50 
52 

52 
50 
50 
2.51 
2.52 

2.50 
2.50 
2.50 
2.50 
2.50 

2.50 
2.50 
2.51 
2.51 
2.51 

2.50 
2.50 
2.50 
2.50 


Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

2.52 

2.84 

2.98 

1.74 

1.50 

1.61 

1.41 

2.52 

2.70 

2.92 

1.71 

1.49 

1.50 

1.37 

2.51 

2.66 

2.85 

1.70 

1.02 

1  iQ 

1 

2  50 

2.78 

1.66 

1.52 

1.48 

1.32 

. 

2.90 

2.64 

1.80 

1.48 

1.44 

1.31 

2.54 

2.92 

2.51 

1.96 

1.40 

1.44 

1.37 

2.55 

2.88 

2.49 

1.86 

1.41 

1.44 

1.53 

2 . 5  1 

2.80 

2.38 

1.67 

1.45 

1 .46 

*>  fii 
6 .  £>± 

9  70 

2.80 

1.86 

1.58 

1.46 

1.44 

9  "W' 

2.22 

1.66 

1.52 

1.48 

1.53 

2.61 

2.50 

2.20 

1.61 

1.40 

1.50 

1.53 

5.76 

2.47 

1.59 

1.42 

1.60 

1.51 

6.32 

3.21 

2.34 

1.58 

1.39 

1.59 

1  *\K 
1 .00 

4.96 

A .  O-L 

1.60 

1.38 

1.78 

1.58 

4.18 

2  22 

1.60 

1.39 

1.72 

1.43 

4.14 

2.80 

2.19 

1.59 

1.40 

1.86 

1.39 

5.14 

3.22 

2.16 

1.68 

1.38 

2.18 

1.35 

4.48 

2.10 

2.02 

1.37 

1.96 

1  Q1 

4.09 

 , — 

9  ftQ 

2  33 

1.81 

1.93 

1.30 

3. DO 



9  in 

1  W 

1.74  1.83 

1.27 

3.26 



2.15 

1.88 

1.56 

1.72 

1.27 

3.17 

2.14 

1.82 

1.50 

1.65 

1.25 

3.26 



2.14 

1.76 

1.52 

1.66 

1  9/s 

3.60 

2.74 

2.15 

1.70 

2.06 

1.57 

1.27 

4.00 

2.63 

2.11 

1.00 

2.28 

1.49 

1.26 

4.11 

2.54 

2.08 

1.56 

2.00 

1.45 

1.27 

4.00 

2.50 

2.04 

1.54 

1.86 

1.45 

1.27 

3.65 

2.61 

1.98 

1.50 

1.76 

1.44 

1.71 

3.40 

2.63 

1.94 

1.50 

1.73 

1.48 

1.60 

3.18 

2.60 

1.87 

1.50 

1.66 

1.47 

2.10 

2.96 

1.80 

1.54 

1.43 

NOTE— Stage-discharge  relation  Dec  19  to  Mar.  11  affected  by  ice.  Gage  height  Feb.  3  to 
7  not  observed.    Gage  height  April  18  to  23  unsatisfactory. 

Daily  discharge    in  second-feet,  of  Pine  Creek  at  Cedar  Kim,  for  the  year  ending  September 

SO,  1920 


Day 


1919-1920 


1 
3 
3 
4 
5 

6 
7 
8 
9 

10 
11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
211 
30 

31 


Oct. 


Nov. 


140 
110 

135 

135 
135 
177 
198 
158 
149 
L70 

205 
310 
241 

246 
292 


540 
540 
500 
460 
160 
500 
420 

■:m 

380 
420 
1,050 
1,110 
1,050 

1,230 


1,930 
3,700 
2,940 
2,240 
2,580 
1,930 
1,670 
1,350 
1,110 
940 
1,050 
1,110 
1,290 
1,110 
1,050 
940 
830 
780 
730 
630 
540 
500 
500 
500 
460 
730 
4,400 
2,940 
2,100 
1,800 


Dec. 


1,670 
1,410 
1,290 

1,050 
940 
940 
780 
730 
730 
940 

585 
540 
88E 
1.17C 
1,230 
1,170 
995 
830 
650 
500 
460 
500 
380 
340 
340 
380 
420 
280 
220 
2»1 

380 


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

380 

140 

100 

1,230 

1,410 

223 

140 

143 

118 

280 

140 

100 

1,050 

1,290 

210 

138 

140 

108 

200 

140 

100 

9S5 

1,230 

205 

146 

138 

100 

170 

140 

100 

830 

1,170 

191 

146 

135 

95 

160 

140 

100 

1,290 

995 

250 

135 

125 

92 

140 

140 

100 

1,290 

830 

352 

115 

125 

108 

170 

140 

100 

1,290 

830 

286 

118 

125 

149 

170 

140 

100 

1,170 

730 

194 

128 

130 

132 

170 

130 

100 

1,050 

630 

286 

164 

130 

125 

160 

130 

120 

830 

540 

191 

146 

135 

149 

160 

130 

130 

830 

540 

174 

115 

140 

149 

160 

130 

7,200 

830 

830 

167 

120 

170 

143 

160 

120 

8,650 

1,670 

680 

164 

112 

167 

155 

140 

120 

5*100 

1.350 

630 

17C 

110 

241 

164 

140 

120 

3,300 

995 

540 

170 

112 

214 

122 

160 

120 

3,100 

1,170 

540 

167 

115 

286 

112 

160 

120 

5,350 

1,670 

500 

191 

110 

540 

102 

170 

100 

3,940 

1,800 

460 

380 

108 

352 

92 

170 

100 

3,100 

1,700 

460 

680 

256 

331 

90 

170 

100 

2,250 

1,600 

460 

324 

223 

268 

86 

17C 

100 

1,800 

1,500 

500 

298 

158 

214 

86 

170 

100 

1,670 

1,400 

500 

262 

140 

188 

82 

170 

100 

1,800 

1,200 

500 

232 

146 

191 

84 

86 

170 

100 

2,250 

1,110 

500 

205 

420 

161 

160 

100 

2,940 

995 

460 

18S 

630 

138 

S4 

160 

100 

3,100 

885 

460 

158 

380 

128 

86 

160 

100 

2,940 

830 

420 

152 

286 

128 

86 
210 

160 

100 

2,250 

940 

366 

140 

232 

125 

160 

100 

1,930 

995 

338 

140 

218 

135 

170 

160 

1,670 

940 

292 

140 

191 

132 

460 

160 

1,350 

250 

152 

122 

NOTF— Discharge  Dec.  19  to  Mar.  11  estimated,  because  of  ice,  from  discharge  measure 
ments,  Veather  records  and  study  of  gage  height  graph.  Discharge  April  18  to  23  estimated, 
because  of  unsatisfactory  gage  height  records. 
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Monthly  Discharge  of  Pine  Creek  at  Cedar  Run,  fur  the  year  ending  September  30,  19Z0 

(Drainage  area,   590  square  miles) 


Month 


Discharge  in  Second-feet 


Maximum 


Minimum 


Mean 


Runoff 


Second-feet 
piT  square 
mile 


Depth  in 
inches 


1919-1920 

October   

November   

December   

January   

February   

March   

April  

May   

June   

July  —  

August   

September   

The  year 


1,230 
4,400 
1,670 
380 
140 


,800 
,410 
680 
630 
540 
460 


135 
460 
220 
140 
100 
100 
830 
250 
L40 
108 
122 
82 


423 
480 
743 
174 
119 
,160 
,180 
641 
230 
184 
184 
128 


0.717 
2.51 
1.28 
.295 
.202 
3.66' 
2.00 
1.09 
.390 
.312 
.312 
.217 


8,650 


83 


63.S 


1.08 


0.83 
2.80 
1.45 
.34 
.22 
4.22 
2.23 
1.26 
.44 
.36 
.36 
■  .24 


14.75 


SUSQUEHANNA  BASIN — STATION  NO.  29 


PINE  CREEK  NEAR  WATER VILLE 


Location. — At  single-span  steel  highway  bridge,  three-fourths  of  a 
mile  above  the  railroad  station  at  Waterville,  Lycoming  County, 
Drainage  Area. — 750  square  miles. 

Records  Available. — July  15,  1908,  to  September  30,  1915,  and  July 
12,  1916  to  September  30,  1920,  when  the  station  was  discontinued. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge  ; 
read  by  F.  J.  Crediford.  Elevation  of  gage  zero  608.04  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Both  banks  are  high  and  not  subject  to 
overflow.  Bed  is  composed  of  gravel.  Control  is  at  the  head  of  a 
series  of  riffles  about  600  feet  below  gage ;  probably  permanent. 

Extremes  of  Discharge. — 1918-1919  :  Maximum  stage  observed  dur- 
ing the  year,  12.1  feet  at  6.30  p.  m.  May  22  (discharge,  27,900  second- 
feet)  ;  minimum,  1.08  feet  at  5  p.  m.  September  20  (discharge,  152 
second-feet). 

1919-1920:  Maximum  open-water  stage  during  the  year,  estimated 
from  hydrograph,  9.9  feet  at  4  a.  m.  March  13  (discharge,  19,600  sec- 
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ond  feetj ;  a  stage  of  11.68  feet  was  observed  at  8.  a.  m.  March  12, 
but  the  water  was  held  back  by  an  ice  jam;  minimum,  0.80  foot  at 
5  p.  m.  September  5  (discharge,  64  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  jjermanent  except  as  affected 
by  ice.  Rating  curve  well  defined  below  23,000  second  feet.  Gage 
read  to  hundredths  twice  daily ;  during  high  stages  more  frequently. 
Daily  discharge  ascertained  by  applying  daily  mean  gage  height  to 
rating  table.   Results  good. 

Discharge  Measurements  of  Pine  Creek  near  Waterville,  during  the  period  October  1,  1918,  to. 

September  SO,  1920 


No. 


42 


Date 


1918 
Nov.  18 

1919 
Aug.  21 

1920 
Jan. 27a 
Feb.  28a 
April  14 
June  24 


Made  by 


R.   H.    Hosmer  _. 

Ferris   &  Snavely 

H.   D.  Landis 
do 

B.  A.  Boehringer 
0.   W.   Hartwell  . 


Gage 
height 


i'eet. 
2.04 


'2.22 


2.60 
2.20 
2.98 
1.61 


Discharge 


See.  ft. 
772 


940 


218 
173 
1,770 
431 


a  Measurement  made  through  complete  ice  cover. 


Daily  Mean  Gage  Height,  in  feet,   of  Pine  Creek  near'  Waterville,  fur  the  period  October  1, 

1918,   to   September  SO,  1920 


Day 


1918-1919 

1   

2   


10  .  


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Oct.     Nov.    Dec.  I  Jan.     Feb.     Mar.    Apr.     May     June    July,    Aug.  Sept. 


2.00 
2.00 
2.66 
3.50 
2.40 

4.90 
3.80 
3.05 
2.95 
2.75 

2.50 
2U5 
2.30 
2.20 
2.15 

2.10 
2.10 
2.00 
2.00 
1.85 

1.80 
1.70 
1.70 
1.65 
1.60 

1.85 
2.00 
2.00 
2.20 
2.40 

4.20 


3.80 
3.30 
3.05 
'£..  85 
2.75 

2.45 
2.30 
2.25 
2.20 
2.15 

2.10 
2.00 
1. 
1.85 
1.80 

1.80 
1. 

2.05 
3. 32 
3.28 

2.95 
2.91 
2.75 
2.62 
2.31 

2.18 
2.12 
2.05 
2.08 
1 


1.92 
1  .XI 
1.79 
1.74 
1.70 

1.69 
1.64 
1.60 
1.60 
1.61 

1.72 
1.77 
1.87 
2.20 
2.60 

2.80 
2.81 

2.70 
2.70 
2.70 

2.66 
3.00 
3.45 
3.25 
3.18 

3.08 
3.00 
21.95 
2.65 
2.48 

2.38 


2.28 
2.48 
3.10 
2.98 
2.78 

2.67 
2.57 
2.46 
2.37 
2.28 

2.18 
2.11 
2.05 
1. 
1.78 

1.75 
1.72 

1.66 
1.80 
1.83 

1.74 
1.76 
1 

2.14 
2.26 

2.20 
2.16 
2.11 
2. 

1.96 
1.94 


1  .86 
1.76 
1.66 
1.71 
1.66 

1.55 
1. 

1.42 
1.76 
2.76 

2.49 
2.80 
2.72 
2.18 
2.00 

1. 
1.62 
1.61 
1.50 
1.60 


1.72 
1.76 
1.54 


1.98 
2.58 
2.54 
2.46 
2.48 

2. 
2.70 
2.71 
3.38 
3.88 

3.44 
3.16 
21.96 
2.76 
2.54 

2.53 
2.66 
3.28 
3.28 
3.12 

2.95 
2.86 
2 
2U2 
2.45 

2.38 
2. 38 
3.18 
3.09 
2 

2.86 


2.70 
2.60 
2.48 
2.49 
2.41 


3.22 

3.16 
3.84 
3.58 
3.36 
3.21 

3.08 
3. 
3.48 
3.26 
3.07 

2.92 
2.76 
2.60 
2.49 
2.41 

2.25 
2.19 
2.11 
2.08 
1.99 


1. 
2.06 
2.02 
1.93 
1.98 

I.  92 
1.98 
2.10 
2.19 
5.55 

6.68 
5.78 
4.7g 
4.18 
3.57 

3.02 
3.22 
3.66 
3.46 
3.22 

8.95 
lo.sr, 

II.  30 
7.66 
6.08 

4.94 
4.14 
3.62 
3.24 
21.82 

2.56 


2.38 
2.24 
2.06 
2.00 
1.91 

1.88 
1.82 
1. 
1.86 
1. 

1.72 
1.58 
1.52 
1.48 
1.50 

1.50 
1.50 
1.41 
1.42 
1.40 

2.24 
1.89 
1.57 
1.46 
1.39 

1.40 
2.34 
1 

1.84 
J. 


1.72 
1.69 
1.56 
1. 
1.38 

1.91 
1.76 
1.48 
1.45 
1.58 

1.86 
1.52 
1.40 
1.36 
1.63 

2.86 
2.16 
1.76 
1.64 
1.72 

2.31 
4.15 
3.85 
3.20 
2.44 

2.23 
2.16 
2.05 
1.76 
1 

1.61 


1.80 
1.77 
1.56 
1.42 
1.40 

1.64 
1. 
1.62 
1.51 
1.44 

1.30 
1.29 
1.26 
1.20 
1.18 

1.20 
1.35 
2.50 
2.61 
2.60 

2.25 

2.22 


1.87 
1.84 
1.79 
1.71 
1.64 

1.96 


1.77 
1.66 
1.64 
1.78 
1.71 

1.69 
1.64 
1.59 
1.45 
1.41 

1.40 
1.39 
1.31 
1.25 
1.21 

1.19 
1.16 
1.12 
1.10 
1.09 

1.18 
1.42 
1.55 
1.48 
1.39 

1.314 
1.30 
1.26 
1.22 
1.18 


NOTE — Stage-discharge  relation  Feb.  9  to  14  a/ffeeted  by  ice. 
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Daily  Mean  Gage  Height,   in  feet,   of  Pine  Creek  near  Waterville ,  for  the  period  October  1, 

I'.IIS,   to  September  30.  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

1.14 

9 

CO 

3.26 

3 

in 

2 

80 

2 

24 

2 

in; 

2 

mi 

1 

2  1 

1 

29 

1 

21 

1.19 

2 

1.10 

5 

III 

91  OR 

3 

in 

2 

Ml 

2 

40 

2 

70 

2 

80 

1 

is 

1 

27 

1 

14 

1 .  14 

3 

1  11 

4 

.III 

91  Cfi 

3 

Ml 

2 

80 

2 

41 

2 

71 

2 

Ml 

1 

51 

1 

46 

1 

10 

1.1U 

i 

— .  

1  11 

4 

08 

9 

3 

HI 

2 

Si 

3 

60 

2 

06 

2 

72 

1 

17 

1 

32 

1 

10 

i  no 

l.V/i 

5 

1  14 

4 

31 

2  55 

o 

40 

2 

80 

4 

14 

2 

60 

2 

62 

1 

OS 

1 

26 

1 

04 

•  yu 

e 

1.21 

3 

(HI 

2.38 

S 

in 

2 

80 

4 

32 

2 

CI 

2 

OS 

1 

84 

1 

21 

99 

1.14 

7 



1 .  IX> 

3 

32 

ii .  04 

3 

to 

2 

80 

4 

32 

2 

02 

2 

50 

1 

oo 

1 

18 

1 

01 

1.23 

8 

1  QO 
X .  OZ 

3 

02 

9  Q1 

3 

tn 

2 

80 

4 

2 

36 

2 

22 

1 

57 

1 

21 

1 

22 

1 .28 

9 

T  Of)1 

2 

76 

9  OO 

3 

in 

2 

80 

5 

72 

2 

7  1 

2 

19 

1 

49 

1 

21 

1 

20 

1.14 

10 

1  9*7 

2 

58 

2.31 

3 

40 

2 

80 

5 

61 

2 

00 

2 

11 

1 

40 

1 

18 

1 

96 

1.36 

11 

11.36 

2 

61 

2.28 

3 

40 

2 

80 

6 

29 

2 

55 

2 

12 

1 

0 

1 

20 

1 

69 

1.34 

12 

1. 49 

2 

68 

2.19 

3 

40 

2 

-II 

8 

62 

2 

44 

2 

21 

1 

41 

1 

IS 

1 

76 

1.29 

13 

1.64 

3 

03 

2.20 

3 

Hi 

2 

Ml 

8 

92 

2 

65 

2 

28 

1 

20 

1 

15 

1 

50 

1.24 

U 

l.OD 

2 

92 

9  OA 

3 

411 

2 

-0 

6 

28 

3 

04 

2 

2  1 

1 

10 

1 

16 

1 

46 

1.20 

15 



1.59 

2 

84 

2.69 

3 

40 

9 

-II 

4 

66 

2 

Ml 

2 

20 

1 

31 

1 

I" 

1 

50 

1.28 

16 

1.64 

2 

66 

2.72 

3 

40 

21 

SO 

4 

64 

2 

'10 

21 

14 

1 

38 

1 

17 

1 

56 

1.24 

17 

9  /)  (2 

2 

60 

Z.  it) 

3 

411 

2 

so 

6 

29 

3 

21 

2 

06 

1 

OS 

1 

11 

2 

02 

1.16 

Is 

2 

42 

9  £l 

3 

III 

2 

so 

5 

50 

3 

Is 

2 

00 

21 

.so 

1 

02 

1 

79 

1.12 

19 

Ol  1  A 
a. Li 

2 

:;l 

9  HO 

3 

40 

a 

so 

4 

88 

3 

38 

1 

00 

2 

4C 

1 

08 

1 

68 

1.00 

20 

9  OA 
Z .  In} 

2 

18 

9;  fi^l 

3 

10 

2 

80 

4 

12 

3 

22 

1 

01 

2 

2.7 

1 

26 

1 

61 

.96 

21 

1.96 

2 

H2 

5.42 

3 

10 

2 

82 

3 

86 

3 

28 

1 

OS 

1 

98 

1 

38 

1 

59 

.96 

22 

1  OK 

l.yo 

2 

02 

AVi 

2 

90 

2 

84 

3 

16 

3 

0- 

1 

OS 

1 

sP, 

1 

30 

1 

54 

.95 
.96 

23 

1.91 

2 

01 

5.40 

2 

S5 

2 

86 

3 

7S 

2 

96 

2 

10 

1 

74 

1 

22 

1 

44 

24 

1.83 

2 

mi 

5.38 

2 

HI 

2 

<s 

3 

63 

2 

so 

a 

04 

1 

55 

1 

44 

1 

35 

.95 

25 

1.78 

2 

05 

4.98 

2 

80 

2 

88 

4 

71 

2 

81 

2 

05 

1 

.7.; 

2 

12 

1 

20 

.93 

26 

1.74 

2 

221 

4.40 

2 

70 

2 

so 

4 

99 

2 

50 

1 

99 

1 

46 

1 

76 

1 

21 

.93 

27 

1.80 

5 

44 

4.34 

2 

60 

2 

90 

5 

12 

2 

71 

1 

92 

1 

41 

1 

70 

1 

IS 

.90 

28 

2.12 

4 

68 

4.00 

2 

CO 

2 

56 

4 

00 

2 

or 

1 

84 

1 

36 

1 

46 

1 

14 

.91 

29 

2.88 

3 

88 

4.00 

2* 

69 

2 

20 

3 

sT 

2 

01 

1 

70 

1 

32 

1 

30 

1 

22 

.95 

30 

2.68 

3 

73 

3.88 

2 

78 

3 

50 

2 

71 

1 

71 

1 

■M 

1 

30 

1 

26 

1.48 

31 

2.72 

3.40 

2 

SO 

3 

20 

1 

01 

1 

25 

1 

22 

NOTE— Stage-discharge  relation  Deo.  19  to  Mar.  12  affected  by  ice. 


Daily  discharge,  in  second-feet,  of  Pine  Creek  near  Waterville,  for  the  period  October  1,  1918, 

to  September  30,  1920 


Day  Oct. 


1918-1919 

770 
770 
1,460 
2,630 
1,170 
5,200 
3,120 
1,900 
1,900 
1,640 

1,280 
910 
1,060 
960 
910 
860 
860 
770 
770 
640 
600 
525 
523 
490 
455 
640 
770 
770 
960 
1,170 

31    3,820 


Nov. 


3,120 
2,320 
1,900 
1,640 
1,640 

1,225 
1,060 
1,010 
960 
910 
860 
770 
680 
640 
600 
600i 
600 
8151 
2,320 
2,320 
1,900 
1,770 
1,640 
1,400' 
1,060 
960 
S60 
813 
860 
770 


Dec. 


600 
600 
564 
525 

sea 

490 
455 
455 
455 

525 
564 
640 
960 
1,400 

1.640 
1,640 
1,520 
1,520 
1,520 
1,460 
1,900 
2,470 
2M80 
2,180 
2,040 
1,900 
1,900' 
1,460 
1,280 
1,170 


Jan. 


1  ,060 
1,280 
2,040 
1,900 
1,640 
1,460 
1,340 
1,220 
1,120 
1,060 

960 
860 
813 
680 
6CO 
564 
525 
490 
600 
640 
564 
564 
640 
910 
1,010 
960 
910 
860 
850 
725 
725 


Feb. 


640 
564 
490 
528 
490 

422 
410 
338 
320 
300 
260 
300 
420 
600 
770 
564 
I  77 
455 
390 
455 

390 

390 
403 
403' 
455 
525 
564 
416 


Mar. 


729 
l,40O 
1,340 
1,220 
1,280 

1,900 
1,520 
1,520 
2,470 
3,290 
2,470 
2,180 
1,900 
1,640 
1,340 
1,340 
1,460 
2,320 
2,320 
2,040 

1,900 
1,770 
1,520 
1,170 
1,220 
1,170 
1,170 
2,180 
2,040 
1,640 
1,770 


Apr. 


1,520 
1,400 
1,280 
1,280 
1,170 

1,060 
1,0101 
1,640 
2,180 
2,180 

2,180 
3,120 
2,790 
2,470 
2,180 
2,040 
2,950 
2,030 
2,180 
2,040 
1,770 
1,640 
1,400 
1,280 
1,170 

1,010 
960 
870 
860 
770 


May 


725 
813 
770 
725 
770 

680 
770 
860 
960 
6,780 

9,530 
7,260 
4,990 
3,820 
2,790 
1,900 
2,180 
2,950 
■2,630 
2,180 
16,400 
22,900 
24,800 
12,300 
8,000 
3,200 
3.640 
2,790 
2,180 
1,640 
1,340 


June 


1,170 

I  ,010 

815 
770 
680 

680 
600 

CM. 

640 
680 

525 
442 
402 
377 
390 
390 
390 
332 
338 
325 

1,010 
680 
436' 
364 
319 
325 

1,120 
680 
640 


Tuly 


525 
525 
429 
364 
313 
680 
'564 
377 
358 
442 

640 
0  2 
325 
301 
490 
1,770 
910 
'564 
490 
525 
1,060 
3,820 
3,120 
2,180 
1,220 
1,010 
910 
816 
564 
525 

455 


Aug. 


600 
564 
429 
338 
325 
490 
770 
455 
396 
351 
265 
260 
243 
210 
200 
210 
295 
1,280 
1,400 
1,400 
1,010 
960 
72S 
680 
640 
640 
640 
600 
525 
490 
723 


Sept. 


564 
490 
490 
600 
525 

525 
490 
448 
3^« 
332 
325 
319 
271 
238 
216 
205 
190 
170 
160 
1?6 
200 
338 
42? 
377 
319 
309 
203 
243 
221 
200 


NOTE— Discharge  Feb.  9  to  14  estimated,  because  of  ice,  from  weather  records  and  study  of 
gage— height  graj)h. 
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Daily  discharge,  in  second-feet,  of  Pine  Creek  near  Waterville,  for  the  period  October  l,  1918, 

to  September  $\0,  1920 


Day 


1919-1920 


1 
2' 
3 
4 
5 
6 
7 
8 
9 
10 

11 

12 
13 
14, 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

jviay 

T  inp 

July 

Aug, 

Sept. 

180 

2',  790 

2,320 

700 

200 

160 

1 ,900 

1  RAC\ 

1  ,o4U 

216 

205 

160 

3,4-11/ 

1  AAA 

i  ,yw 

PAA 

OAA 

180 

1  640 

1  640 

377 

248 

180 

180 

165 

1  T^A 
1  ,  1  i  1/ 

500 

200 

200 

1  520 

1  (J40 

396 

363 

160 

160 

lcs- 

3,640 

1/lA 

OfiA 

460 

1  460 

1  520 

370 

277 

160 

128 

iso1 

4,010 

1 ,340' 

Q«A 

OAA 

1  lATtl 

1  ,  -JrUV 

1  400 

1 ,  too 

525 

238 

136 

90 

2116 

2,790 

1,170 

280 

200 

1,000 

1 ,400 

1 ,400 

ka  n 

uW 

on  ft 

111 

180 

243' 

O  QOA 

T    1  OA 
1, 1ZU 

OCA 

200 

1  9001 

1  770 

1,280 

455 

200 

124 

226 

277 

1  AHA 

1  AfiA 

280 

200 

2'  000 

1  [770 

l[060 

436 

216 

221 

254 

221 

1 ,640 

OKA 

200 

2  600 

1  520 

960 

384 

216 

210 

180 

24-3 

J  ,41AP 

1,060 

OAA 

200 

3  800 

1  460 

860 

364 

200 

725 

301 

301 

1,400 

1,060 

260 

200 

6,500 

1,340 

S'iO 

•564: 

01  ft 

289 

334 

1 ,5E?0 

AAA 

<>ftA 

180 

13  000 

1  220 

1  060 

332' 

200 

564 

260 

490 

± ,  yifu1 

260 

180 

16  100 

1 '  460 

1  060 

319 

185 

390 

232 

422 

1  ,  M  V 

you 

260 

180 

8  500 

1  900 

i!oio 

301 

190 

363 

210 

A  AQ 

1  640 

1  520 

240 

180 

4^790 

1^770 

960 

271 

185 

390 

2">t 

4901 

1 ,460 

1 ,520 

240 

180 

4 ,590 

1  *T7Ct 

1 ,  /  1  u 

J-Oi> 

232 

1 ,280 

i    ,i  AA 

1 , 4' n> 

i  fiiA 

1 ,  O^v 

200 

180 

8,500 

2,350 

815 

770 

165 

770 

190 

1 , 120 

i  i  ^a 

1  O'Qfi 
1 

200 

180 

6,540 

2 ',630 

770 

1,770 

128 

600 

170 

m  A 

1 ,  uw 

1  000 

200 

1 80 

5^200 

2,' 470 

725 

1^220 

16B 

525 

120 

olo 

Q£A 

200 

ISO 

3' 640 

2,320 

725 

1,010 

243 

455 

108 

725 

770 

750 

200 

380 

3.290 

2,320 

770 

770 

313 

448 

108 

725 

770 

7150 

200 

180 

2,630 

2,040 

770 

OsU 

416 

105 

680 

770 

iOi) 

OAA 

180 

2  790 

1  90O 

860 

564 

221 

351 

108 

640 

770 

700 

200 

180 

2\790 

l!770 

815 

422 

351 

295 

105 

600 

815 

650 

200 

180 

4,390 

1 ,640 

815 

410 

860 

243 

99 

564 

960 

700 

200 

180 

5,410 

1,340 

770 

364 

564 

216 

99 

600 

6.310 

750 

200 

180 

6,310 

1,340 

680 

332 

429 

200 

90 

8«0 

4,790 

650 

200 

180 

5,410 

1,460 

640 

301 

363 

180 

93 

1,770 

3,290 

5.50 

200 

180 

3,290 

1,400 

564 

277 

301 

221 

103 

1,520 

2,950 

600 

200 

2,630 

1,340 

525 

265 

265 

243 

377 

1,520 

700 

200 

21,180 

490 

288 

221 

NOTE— Discharge  Dec.  19  to  Mar.  12  estimated,  because  of  ice, 
merits,  weather  records  and  study  of  gage  height  graph. 


from  discharge  measure- 


Monthlv  Discharge  of  Pine  Creek  near  Waterville,  for  the  period  October,  1,  1918,  to  September 

30,  1920 
(Drainage  area,  750  square  miles) 


Month 


1918-1919 


October 
November 
December 
January  _ 
February  _ 
March  — 

April   

May   

June   

July   

August  — 
.September 


The  year 


1919-1920 


October 
November 
December 
January  _ 
February 
March  -__ 

April   

May   

June  ----- 

July   

August  --- 
September 


The  year 


Discharge  in  Second-feet 

Runoff 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

Inches 

5,200 

455 

1,300 

1.73 

1.99 

3,120 

600 

1,270 

1.69 

1.89 

2,470 

455 

1,200 

1.60 

1.84 

2,040 

490 

954 

1.27 

1.46 

770 

260 

454 

.605 

.63 

3,290 

725 

1,720 

2.29 

2.64 

3,120 

770 

1,700 

2.27 

2.53 

24,800 

725 

5,010 

6.68 

7.70 

1,170 

319 

594 

.792 

.88 

3,820 

301 

860 

1.161 

1.33 

1,400 

200 

5,84 

.779 

.90 

600 

156 

332' 

.443 

.49 

24,800 

156 

1,340 

1.79 

24.28 

1,280 

160 

610 

0.813 

0.94 

6,310 

770 

2,230 

2.97 

3.31 

2,320 

550 

1,080 

1.44 

1.66 

700 

20O 

272 

.363 

.42 

200 

180 

188 

.251 

.27 

16,100 

160 

4,290 

5.72 

6.60 

2,630 

1,340 

1,720 

2.29 

2.F6 

1,640 

490 

968 

1.29 

1.49 

1,770 
860 

265 

513 

.684 

.76 

128 

272 

.363 

.42 

770 

117 

332 

.443 

.51 

377 

90 

175 

.232 

.26 

16,100 

90 

1,060 

1.41 

19.20 

201 


SUSQUEHANNA  BASIN— STATION  NO.  30 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  JERSEY 

SHORE 


Location. — At  two-span  steel  highway  bridge,  Jersey  Shore,  Lycom- 
ing County. 

Drainage  Area. — 5,240  square  miles. 

Records  Available. — October  IS,  1913,  to  September  30,  1920. 

Gages. — Staff  painted  on  right  abutment  and  standard  chain  at- 
tached to  upstream  side  of  bridge;  read  to  half  tenths  twice  daily  by 
Mrs.  George  Holmes;  during  high  stages  more  frequently.  Zero  el- 
evation of  both  gages  517.33  feet,  United  States  Geological  Survey 
datum. 

Channel  and  Control. — Right  bank  is  low  and  subject  to  overflow ; 
left  is  high  and  not  subject  to  overflow.  Bed  is  composed  of  gravel 
and  rock. 

Extremes  of  stage. — 1918-1919:  Maximum  gage  height  observed 
during  the  year,  22.0  feet  at  8.30  a.  m.  May  23:  minimum  1.10  feet 
on  February  10  and  11. 

1919-1920:  Maximum  gage  height  during  the  year,  25.0  feet  ob- 
served at  10.30  p.  m.  March  12;  minimum,  1.5  feet  at  10.20  a.  m. 
October  5. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 
Gage  heights  obtained  at  this  station  are  for  Flood  Warning  pur- 
poses. 
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Dailv  Mean  Gage  Height,  in  feet,  of  West  Branch  Susquehanna  River  at  Jersey  Shore,  for  the 
period  October  1,  1918,  to  September  SO,  1920   


Day 

Oct. 

Nov. 

Dec. 

Jan. 

±  eD. 

- 

1918-1919 

10.10 

3.20 

4.12 

2.82 

o.  vO 

3. 001 

4.90 

2.40 

6.70 

2.80 

7'.  75 

2.00 

5.60 

2.72 

6.75 

1.93 

3.30 

5.10 

2.75 

5.98 

2.00 

6   

<h.4V 

a  act 

2.65 

3.20 

1.70 

a  Qf\ 

o.yu 

2.60 

9.90 

1.50 

8   

9   

6.05 
5.03 
4.40 

3.95 
3.75 
3.60 

2!  50 
2.52 
2.60 

9^)0 
9.30 
9.30 

l!45 
1.32 
1.20 

11   

12   

4-.OU 
6.00 

*?  1  S3 

2.60 
2 .80 

9.30 
8  45 

1.12 
1.25 

13   

3.45 

3.08 

3.10 

7!  75 

1.20 

14  ___   

3.25 

2.98 

4.05 

7.80 

1.55 

15  -       -  --- 

3.05 

2.90 

5.08 

8.60 

2.30 

16   

2i  g(] 

5.65 

8.40 

3.38 

17   1  1-->- 

18   

2.75 
2.55 

O  GO1 

3.25 

D.  w 
4.95 

7.90 
7'.  95 

2'.05 
1^95 

19   - 

2.55 

5.45 

4.50 

7.70 

2.29 

20   

2.48 

5.50 

4.25 

7.50 

1.63 

2a    — 

2.5C 

5,25 

*.Uo 

/  .  os 

2.55 

4.95 

o.yu 

0.(0 

21.10 

23   

2.60 

4.68 

6.32 

6.50 

2. 42 

24   

2.60 

4.3a 

7.42 

7.2S 

2.80 

25   

2.50 

4.10 

8.35 

3.55 

29   

21.6? 

3.85 

6.6C 

8.85 

2.85 

27   

3.4C 

3.6= 

6.2C 

8.1C 

S.15 

4.0C 

3.4? 

5.3E 

6.58 

3.35 

29   

4.02 

3.2E 

4.9c 

4.2{ 



30   

4.25 

3.18 

4.5C 

3.58 

31   

8.9E 

4.2( 

)  3.1S 

Mar. 


Apr. 


3.50 
5.00 
S.35 
4.72 
4.50 

4.65 
4.65 
4.45 
4.75 
6.20 

6.20 
5.65 
5.15 
4.75 
4.35 

4.18 
5.32 
6.98 
7.65' 
7.12 

6.35 
5.75 
5.20 
4.75 
4.35 

4.05 
3.92 
4.70 
4.65 
4.55 

4.30 


May 


4.10 

3. 
3, 
3.58 
3.52 

3.50 
3.38 
3.00 
3.70 
3.75 

3.72 
4.55 
5.151 
4.90 
4.50 

4.48 
5.32 
5.42 
5.22 
4.90 

4.60 
4.25 
3.95 
3 
3.72 

3.58 

3. 

3. 

3.30 
3.15 


June 


July 


3.05 
3.20 
3.65 
3.73 
3.62 

3.52 
3.50 
3.62 
4.02 
10.75 

15.85 
12.95 

9.70 

7. 

S.65 

5.90 
5.65 
6.85 
6.65 
6.15 

14.88 
20.72 
20.50 
14.75 
11.70 

9.20 
7. 

6.60 
5.70 
4.90 

4.45 


4.10 

3.80 
3.55 
3.25 
3.05 

2.95 
3.0S 
3.00 
4.20 
3.60 

3.30 
3.10 
2.85 
2.65 
2.90 

3.10 
2.85 
2765 
2.56 
2.45 

2.40 
2.60 
2.35 
2.30 
2.10 

2.18 

3.35 
5.20 
4.50 
3.68 


3.18 

2, 
2.50 


Aug.  Sept. 


2.25 

2.32 
2.45 
2.22 
2.05 
1.92 

2.05 
2.05 
1. 
1.90 
1.95 

3.48 
3.45 
2.95 
2.62 
2.55 

2.98 
5.60 
5.12 
4.12 
3.42 

2.95 
2.65 
2.48 
2.30 
2.12 

2.00 


2.10 
2.15 
2.00 
1.92 
1.85 

2.02 
2.15 
2.22 
2.38 
2.15 

2.00 
1.85 
1.78 
1.72 
1.70 

1.70 
1.90 

3.00 
5.18 
4.68 

3.85 
3.30 
3.12 
2.85 
2.78 

2.68 
2.65 
2 
2.62 
2.40 

2.45' 


2.S2 
2.60 
2.55 
2.48 
2.35 

2.25 
2.10 
2.05 
1.98 
1.92 

1.88 
1.78 
1.75 
1.70 
1.70 

1.65 
1.65 
1.60 
1.55 
1.60 

1.60 
1.75 
1.98 
2.05 
1.98 

1.85 
1.75 
1.65 
1.55 
1.60 


NOTE— Stage-discharge  relation  Jan.  5  to  Feb.  25  probably  affected  by  ice. 


Day 


1919-1920 


Oct. 


Nov. 


1.6 

1.65 

1.7 

1.65 

1.55 

1.6 

1.65 

2.15 

2.0 

1.9 

2.08 
2.5,5 
3.08 
3.18 
3.25 

3.0 

3.75 

5.2 

4.75 

4.18 

3.7 

3.42 

3.28 

3.2 

3.0 

2.88 

2.95 

3.28 

5.3 

5.32 

4.98 


Dec. 


5.6 

8.6 

9.8 

8.18 

7.35 

6.32 

5.68 

5>.0 

4.58 

4.3 

3.9! 

4.35 

4.82 

4.8 

4.58 

4.28 

4.05 

3.85 

3.6 

3.42 

3.28 
3.01 
3.0 

3.0 
2.98 

3.4 
9.2 
11.0 
8.55 
7 


6.4 

3.6 
5.0 
4.55 
4.3 

4.05 
3.85 
3.92 
4.45 
4.65 

4.9 

4.55 

4.6 

5.75 

6.45 

6.65 

5.4 

8.85 

7.95 

7.75 

7.55 

7.3 

7.1 

0.5 


Jan. 


5.95 

5.55 

5.5 

5.35 

4.8 

4.4 


4.35 

4.5 
4.15 
3.9 
3.55 

3.5 

3.7 

3.7 

3.75 

3.8 

3.7 

3.7 

4.32 

4.35 

3.95 

3.65 

3.5 

3.5 

3.5 

3.45 

3.45 

3.5 
3.5 
3.5 
3.6 

3.65 

3.5 

3.58 

3.7 

3.55 


Feb. 


3.5 
3.5 
3.5 
3.5 
3.5 

3.5 

3.5 

3.58 

3.75 

3.8 

3.75 
3.75 
3.75 
3.75 
3.8 

3.8 
3.9 
3.9 
4.1 
4.0 

4.0 

3.9 

3.8 

3.8 

3.8 

3.8 

3.7 

3.65 

3.7 


Mar. 


Apr. 


3.55 
3.55 
3.55 
3.55 
4.40 

7I.4S 
10.06 
9.85 
8.3 
7.5' 

8.38 
17.73 
22.75 
17.16 
11.46 

9.24 
12.31 
12.8 
10.45 

8.85 

7.52 

6.9 

6.7 

7.3 

8.2 

8.75 

9.5 

8.05 

0.9 

6.0 

5.25 


May 


4.55 
4.40 
1.30 
4.70 

5.45 
5.70 
5.30 
5.05 
4.8 

4.45 

4-.2I 

4.7 

4.95 

4.7 

4.55 
5.25 
7.25 
7.75 
6.95 

6.46 
7.28 
7.0 

6.25 
5.9 

5.4 

5.05 

5.2 

5.5 

9.55 


June 


July  Aug. 


5.92 

6.2 

6.1 

5.65 

5.2 

4.7 

4.35 

4.0 

3.8 

3.65 

3.5 
3.6 
3.7 
3.6! 
3.52 

3.45 
3.4 
3. If 
3.1. 
3.1 

3.22 
3.5 

"~3"65 
3.45 

3.35 

3.2 

3.0 

2.92 

2.82 

2. 


2.6 
2.5 
2.48 

2.38 
2.72 

3.0 

3.92 
2.78 
2.65 
2.58 

2.5 

2.42 

2.3 

2.3 

2.3 

2.25 

2.9 

8.8 

9.4 

6.8 

5.35 
4.75 
4.2 
3.8 
3.5 
3.35 
3.05 
2 
2.65 
2.62' 


2. 

2.50 
2.50 
2.40 
2.30 

2.35 
2.25 
2.28 
2.25 
2.25 

2.20 
2.20 
2.15 
2.00 
2.00 

1.95 
1.95 
1.90 
1.92 
2.12 

2.25 
2.10 
2.10 
2.22 
2.45 
2.22 
2.10 
1.95 
1 
1 


NOTE— Stage-discharge  relation  Dec. 
observed  on  days  of  no  record. 


18  to  Mar.  13  affected  by  ice.      Gage  height  not 


203 


SUSQUEHANNA  BASIN — STATION  NO.  31 


LYCOMING  CREEK  NEAR  TROUT  RUN 


Location. — At  single-span  steel  highway  bridge,  about  two  and  one 
half  miles  above  Trout  Run,  Lycoming  County. 
Drainage  Area. — 185  square  miles. 

Records  Available. — December  4,  1913,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Miss  Orpha  Apker.  Elevation  of  gage  zero  693.4  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — The  right  bank  overflows  during  extremely 
high  stages :  the  left  is  high  and  does  not  overflow.  The  bed  is  com- 
posed of  gravel  and  large  stones.  Control  is  at  a  gravel  riffle  about 
100  feet  below  gage ;  probably  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  gage  height  ob- 
served during  the  year.  12.05  feet  at  10.30  a.  m.  July  22;  minimum, 
1.90  feet  at  5.10  p.  m.  September  30. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  8.5  feet  at  10  p.  m.  March  12  (discharge,  3,700  second- 
feet)  ;  minimum,  1.65  feet  at  6  p.  m.  August  4,  on  August  5,  5.15  p.  m. 
September  25  and  8.  a.  m.  September  26  (discharge,  18  second-feet). 

Ice.— Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  fairly  well  defined  from  50  to  3,000  second-feet. 
Gage  read  to  hundredths  twice  daily;  during  high  stages  more  fre- 
quently. Daily  discharge  ascertained  by  applying  daily  mean  gage 
height  to  rating  table.   Results  fair. 


Discharge  Measurements  of  Lycoming  Creek  near  Trout  Bun,  during  the  period  October  1,  1918, 

to  September  30,  1920 


No. 

"Date 

Made  by 

Gage 
height 

Discharge 

1919 

Feet 

Sec. -ft. 

42 

July  lsa 

Peterson  &  Landis 

2.80 

190 

1920 

43 

Jan. 23b 

H. 

L.  Landis  -  -_ 

2.56 

56.9 

44 

Feb.  25c 

do 

2.14 

58.2 

45 

Apr.  14 

R. 

3.60 

425 

46 

16 

do 

3.40 

378 

47 

17 

do 

3.95 

585 

48 

June  23d 

O. 

W.   Hartwell  __. 

2.30 

94.1 

a  Measurement  made  by  wading  300  feet  above  gage, 

b  Measurement  made  through  complete  ice  cover  400  feet  above  gage, 

c  Measurement  made  through  complete  ice  cover  500  feet  above  gage, 

d  Measurement  made  by  wading  150  feet  above  gage. 
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Dailv  Mean  Gage  Height,  in  feet,  of  Lycoming  Creek  near  Trout  Run,  for  the  period  October  1, 

1918,   to  September  SO,  1920 


Day 


1918-1919 

2  I  

3   


Oct. 


2.78 
2.64 
3.02 
3.05 
2. 

4.25 
3. 
3.52 
3.30 
3.18 

3.04 
2.99 
3.  12 
3.12 
2.95 

2.70 
2.58 
2.51 
2.42 
2.70 

2.80 
2.50 
2.45 
2.41 

2.44 

2.70 
2.79 
2.78 
2.70 
2.92 
6.3; 


Nov. 


Dee. 


4.94 
4.28 
3.88 
3.66 
3.52 

3.26 
3.16 
3.08 
2.97 

2, 

2.78 
2.70 
2.66 
2.62 
2.60 

2.58 
2.62 
4.48 
3.80 

3.58 

3.44 
3.28 
3.18 
3.10 
2.92 

2 
2.81 
2.76 
2.92 
2.82 


Jan. 


2.78 
2.65 
2.60 
2.61 
2.59 

2.52 
2.47 
2.45 
2.60 
2.52 

2.50 
2.55 
2.65 
3.03 
3.30 

3.12 
3.02 
2.92 
2.84 
2.79 

2.76 
3.28 
4.32 
3.91 
4.0S 

3.75 
3.55 
3.35 
3.35 
3.08 

2.98 


Feb. 


3.10 
4.00 
3.58 
3.32 
3.15 

3.25 
3.22 
3.15 
3. 
2. 35 

2.70 
2.78 
2 

2.72 
2.68 

2.65 
2.62 
2.61 
2.68 
2.62 

2.57 
2.56 
2.64 
3 
3.18 

3.0S 
2.92 
2 
2.84 
2.72 

2.65 


Mar. 


2.56 
2.65 
2.52 
2.52 
2.52 

2.42 
2.42 
2.41 
2.36 
2.32 

2.32 
2.32 
2.28 
3.48 
3.52 

3 
2.92 
9 

2.76 

2.65 

2.65 
2.62 
2.88 
2.98 
2.95 

2.92 
2.82 
2.72 


Apr. 


5.43 
3.95 
3. SO 
3.62 
3.58 

4. 
3.90 
3.80 
5.45 
5.08 

4.58 
4.20 
4.05 
3.96 
3. 88 

3.43 
3.80 
4.34 
3.97 
3.88 

3.72 

3.53 
3.36 
3.2S 
3.13 

2'.  96 
3. 38 
3.76 
3.88 
4.10 

3.90 


May  June 


3.86 
3. 
3.42 
3.43 
3.26 

3.20 
3.20 
3.10 
3.46 
3.23 

3.83 
4.46 
4.13 
3.96 
3.76 

4.07 
4.08 
3.98 
3.70 
3.48 

3.50 
3.30 
3.03 
3.14 
3.13 

3.00 
2.90 
2.90 
2.90 
2. 


2. 

3.00 
2. 
2.80 
2.SJ 

2.7! 
2.72 
2. 
3.13 
6.08 

5.91 

5.5i 

4.66 

4.26 

3.93 

3.70 
i. 
4.08 
3. 
3.78 

8.76 
9.58 
7.40 
5.83 
5.08 

4.40 
4.03 
3.60 
3.43 
3.23 

2.96 


July 


2.86 
2.70 
2.60 
2.54 
2.46 

2.56 
2.66 
2.76 
2.82 

2 

2.36 
2.30 
2.26 
2.26 
2.24 

2.27 
2.26 
2.26 
2.18 
2.54 

2.73 

2.5: 

2.33 

2.18 

2.41 

3.08 
3.80 
31.18 
2.70 
2.56 


Aug.  Sept 


2.46 
2. 
2.26 
2.16 
2.09 

2.63 
2.48 
2.28 
2.16 
2.50 

2.81 

2.43 

2.30 

2.26 

3.46 

4.10 

3.2 

2.75 

3.30 

4. 

7.03 
9.15 
5.90 
4.52 
3.92 

3.70 
3.72 
3.18 
3.00 
2.82 

2. 


3.62 
3.12 
2.70 
2.51 
2.60 

3.88 
3.25 
2.78 
2.52 
2.49 

2.38 
2.32 
2-38 
2.32 
2.28 

2.22 
2.60 
3.58 
4.18 
3.82 

3.25 
3.05 
2.88 
2.69 
2.72 

2.55 
2.60 
2.55 
2. 

2.45 
2.52 


NOTE.  Stage— discharge  relation  not  affected  by  ice  during  the  year. 


Day 


1919^-1920 


Oct. 

Nov. 

Dec. 

Jan. 

1 

Feb. 

Mar. 

Apr.  1 

May  1 

June 

July 

Aug.  1 

Sept. 

1.97 
1.95 
1.94 
1.91 

2.05 

3.88 
4.82 
4.00 
3.70 
4.18 

3.62 
3.10 
3.22 
3.19 
3.12 

2.40 
2.32 
2.41 
2.38 
2.32 

2.50 
2.48 
2.48 
2.48 
2.48 

2.12 
2.14 
2.15 
2.19 
4.78 

3.75 
3.65 
3.69 
3.50 
3.82 

2.97 
2.89 
2.79 
2.67 
2.62 

2.17 
2.13 
2.08 
2.12 
2.57 

i.y6 
2.22 

2.36 
2.28 
2.18 

1.88 
1.84 
1.78 
1.66 
1.65 

1.85 
1.82 
1.79 
1.72 
1.69 

2.08 
i  .'M 
1.95 
2.00 
2.12 

4.32 
4.02 
3.68 
3.22 
3.12 

3.06 
2.98 
2.92 
3.10 
3.20 

2.38 
2.32 
2.42 
2.48 
2.38 

2.48 
2.48 
2.32 
2.15 
2.14 

5.16 
4.32 
3.88 
3.55 
3.52 

3.75 
3.58 
3.44 
3.31 
3.18 

2.56 
2.49 
2.79 
2.89 
2.65 

2.55 
2.32 
2.22 
2.16 
2.11 

2.08 
1.99 
1.96 
1.95 
1.94 

1.75 
1.98 
1.93 
1.98 
2.35 

2.08 
2.08 
1.93 
1.94 
2.49 

2.22 
2.10 
2.14 
2.16 
2.20 

3.38 
3.35 
4.42 
3.85 
3.62 

3.02 
2.82 
3.16 
3.22 
3.12 

2.32 
2.22 
2.25 
2.38 
2.52 

2.10 
2.10 
2.12 
2.15 
2.20 

4.30 
6.84 
7.40 
5.49 
4.56 

3.10 
3.02 
3.78 
3.60 
3.44 

2.85 
3.02 
2.97 
2.89 
2.81 

2.07 
2.07 
2.07 
2.03 
2.05 

1.96 
1.98 
1.92 
1.86 
2.08 

3.00 
2.72 
2.00 
2.10 
2.09 

2.28 
2.12 
2.02 
1.97 
1.95 

2.34 
3.02 
2.68 
2.52 
2.38 

3.38 
3.18 
3.10 
3.02 
2.90 

3.02 
2.98 
3.05 
3.08 
3.12 

2.60 
2.60 
2.50 
2.48 
2.50 

2.22 
2.32 
2.55 
2.21 
2.51 

4.60 
5.89 
4.94 
4.59 
4.18 

3.44 
3.96 
3.68 
3.52 
3.45 

2.76 
2.71 
2.66 
2.62 
2.62 

2.13 
2.76 
3.31 
3.12 
2.89 

1.99 
1.92 
1.96 
2.02 
1.92 

2.02 
2.05 
1.95 
1.89 
1.82 

1.90 
1.90 
1.85 
1.84 
1.80 

2.34 

2.79 

2.95 
2.80 
2.76 
2.78 
2.72 

2.42 
2.55 
2.59 
2.56 
2.55 

2.40 
2.20 
2.15 
2.12 
2.12 

3.92 
4.02 
5.41 
5.13 
5.49 

3.65 
3.53 
3.36 
3.22 
3.12 

2.65 
2.63 
2.57 
2.56 
2.49 

2.47 
2.25 
2.28 
2.26 
2.16 

1.83 
1.88 
1.98 
1.89 
1.86 

1.88 
1.96 

1.78 

2.38 
2.31 
2.28 
2.26 

2.76 
2.76 
2. 74 
2.68 

1.83 
1.80 
1.76 

1.70 
1.69 
1.66 

2.29 
2.38 
2.76 
2.68 
2.75 

3.12 
5.84 
4.78 
4.38 
3.98 

2.75 
2.82 
2.65 
2.52 
2.4E 

2.55 
2.55 
2.52 
2.45 
2.4E 

2.34 
2.35 
2.30 
2.22 

5.97 
6.39 
5.10 
4.6C 
4.2S 

3.02 
3.05 
3.15 
3.12 
3.08 

2.47 
2.43 
2.37 
2.35 
2.27 

2.14 
2.08 
2.05 
2.01 

21.  OC 

1.85 
1.80 
1.79 
:  1.72 
!  1.69 

1.75 
1.72 
1.72 
1.95 
1.91 

1.88 
1.98 
1.83 
1.85 
2.00 

2.7S 

2.42 

2.45 

3.98 

2.22 

1.82 

1.90 





NOTE.— Stage— discharge  relation  Dec.  16  to  Feb.  8  affected  by  Ice. 
22  not  observed. 


Gage  height  Sept. 
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liaily  discharge,   in  second-feet ,   of  Lycoming  Creek  near  Trotit  Run,   for  the  year  ending 

September  SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 



1   

40 

545 

435 

34 

44 

57 

505 

231 

64 

39 

33 

30 

2   

38 

930 

365 

34 

44 

60 

435 

217 

58 

71 

30 

28 

3 

38 

585 

305 

38 

44 

61 

470 

190 

52 

94 

26 

20 

4. 

35 

470 

305 

38 

44 

67 

400 

154 

57 

81 

19 

22 

5   

48 

665 

275 

30 

44 

930 

505 

142 

131 

65 

IS 

20 

a  _ 

52 

705 

260 

34 

60 

1,130 

505 

131 

131 

52 

24 

52 

7  — .   

42 

585 

245 

30 

75 

705 

435 

118 

87 

42 

41 

52 

s 

38 

470 

217 

42 

70 

545 

382 

190 

71 

39 

41 

41 

9   

43 

305 

275 

42 

61 

435 

3S5 

217 

62 

38 

41 

38 

101    _ 

57 

275 

305 

34 

60 

400 

305 

1.54 

55 

38 

92 

11S 

11  .   

71 

365 

245 

28 

54 

705 

275 

204 

51 

39 

245 

81 

12    

54 

350 

190 

26 

54 

2,170 

245 

245 

51 

41 

165 

57 

13 

60 

745 

290 

26 

57 

2,660 

505 

231 

51 

36 

43 

45 

14   . 

62 

505 

305 

30 

61 

1,300 

435 

217 

52 

31 

54 

40 

15   

68 

435 

275 

48 

68 

835 

382 

190 

48 

52 

53 

38 

16   

91 

365 

190 

55 

71 

835 

382 

178 

58 

42 

45 

34 

17   

245 

305 

140 

60 

87 

1,540 

585 

165 

178 

36 

48 

34 

18 

165 

275 

110 

131 

980 

470 

154 

39 

38 

30 

19   

120 

245 

85 

48 

70 

835 

400 

142 

275 

45 

33 

30 

20   

98 

217 

70 

48 

120 

665 

382 

142 

217 

36 

28 

27 

21   

91 

190 

60 

44 

101 

545 

435 

154 

114 

33 

33 

26 

22  _   

98 

178 

70 

55 

68 

585 

435 

154 

76 

33 

39 

24 

23   

86 

178 

85 

55 

61 

745 

350 

131 

81 

411 

29 

21 

24  .   

81 

178 

75 

55 

57 

1,130 

305 

131 

78 

33 

27 

20 

25   

78 

165 

75 

55 

57 

1,300 

275 

11s 

62 

31 

25 

19 

26  _   

82 

275 

85 

55 

91 

1,600 

245 

114 

60 

30 

24 

33 

27  . 

98 

1,480 

90 

55 

92 

1,880 

260 

107 

52 

27 

22 

41 

28  .   

178 

930 

70 

48 

84 

1,080 

290 

96 

48 

26 

22 

33 

29   

165 

745 

55 

44 

71 

835 

275 

92 

47 

22 

38 

30 

30   

178 

585 

48 

38 

705 

275 

79 

43 

20 

35 

43 

31   

190 

38 

44 

585 

71 

28 

34 

NOTE. — Discharge  Dee.  16  to  Feb.  8  estimated,  because  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph.  Discharge  Sept.  22  estimated,  be- 
cause of  no  gage  height  record. 


Monthly  Discharge  of  Lycoming  Creek  near  Trout  Run,  for  the  year  ending  September  SO,  1920 

(Drainage  area,  185   square  miles) 


Disch 

arge  in  Second-feet 

Runoff 

Month 

Second- feet 

Maximum, 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

1919-1920 

October 

245 

35 

90.0 

0.486 

0.56 

November 

1,480 

165 

475 

2.57 

2.87 

December 

435 

38 

182 

.984 

1.18 

January 

60 

26 

42.8 

.231 

.27 

February 

131 

44 

69.0 

.373 

.40 

March 

2,660 

57 

900 

4.S6 

5.60 

April 

585 

245 

3S3 

2.07 

2.31 

May  

245 

71 

157 

.849 

.98 

June 

335 

43 

91.5 

.495 

.55 

July 

94 

20 

41.3 

.223 

.26 

August 

245 

18 

46.6 

.252 

.29 

September 

11s 

19 

37.8 

.204 

.23 

The 

year  _   

2,660 

18 

210 

1.14 

15.46 
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SUSQUEHANNA  BASIN — STATION  NO.  32 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  WILLIAMS- 
PORT 


Location.— At  five-span  steel  highway  bridge,  Market  Street,  Wil- 
liamsport,  Lycoming  County. 

Drainage  Area. — 5,670  square  miles. 

Records  Available.—  March  1,  1895,  to  September  30,  1920. 

Gage—  Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  J.  V.  April.  Elevation  of  gage  zero  494.55  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurement's. — Made  from  upstream  side  of  bridge  or 
by  wading. 

Channel  awl  Control. — Both  banks  are  high  and  rocky.  Bed  is  com- 
posed of  silt  and  gravel ;  shifts  slightly. 

Extremes  of  Discharge. — 1918-1919 :  Maximum  stage  observed  dur- 
ing the  year,  20.9  feet  at  midnight  May  22-23  (discharge,  140,000  sec- 
ond feet)  ;  minimum,  0.50  foot  at  4.30  p.  m.  September  21  (discharge 
1,330  second-feet). 

1919-1920:  Maximum  stage  during  the  year,  20.4  feet  observed  1 
and  5  p.  m.  March  13  (discharge,  135,000  second-feet)  ;  minimum, 
0.54  foot  at  8.10  a.  m.  October  1  (discharge,  1,400  second-feet  ). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  fairly  well  defined  below  3,000  second-feet  and- 
well  defined  from  3,000  to  120,000  second-feet.  Gage  read  to  hun- 
dredths twice  daily;  during  high  stages  more  frequently.  Daily  dis- 
charge ascertained  by  applying  daily  mean  gage  height  to  rating 
table.  Results  good,  except  those  for  extremely  low  stages,  which  are 
fair. 


Discharge  Measurement,  of  West  Branch  Susqneharma  Rive r  at  Williamsport,  during  the  period 

October  1,  J918,  to  September  SO,   


No. 


II 


42 
i:: 
4-1 


Date 


1919 
July  18 

1920 
Jan.  22* 
i'eb.  24' 
June  23 


Peterson   &  Landis 


H.  L.  Landis  _. 
do 

0.  W.  HartweU 


Made  by 


Gage 

Discharge 

height 

Feet 

Sec. -ft. 

2.47 

5,190 

1.57 

2,220 

1.57 

2,690 

3.95 

9,250 

"Measurements  made  through  partial  ice  cover. 
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Daily  Mean  Gage  Height,  in  feet,  of  West  Branch  Susquehanna  River  at  Williamsport  for  the 
period  October  1,  1918,  to  September  SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1  -   

2.39 

10.21 

2.50 

3.71 

2.78 

4.10 

4.07 

2.68 

4.00 

2.76 

1.37 

2. 19 

2.19 

8.38 

2.41 

4.51 

2.14 

5.08 

3.78 

2.93 

3.57 

2.27 

1.46 

2.03 

2  12 

6  78 

2  24 

7  3S 

2.25 

5.21 

3.52 

3  27 

3.22 

1.92 

1.25 

1.81 

4 

0.  /o 

2  12 

6  81 

2  25 

4  68 

^  dO 

3  42 

1.64 

1.11 

1.70 

r>   

a.  tjo 

^  n 

o .  IX 

1  88 

5  61 

2.21 

4.44 

3.36 

3.34 

3  70 

1.46 

.99 

1.56 

6   

3.42 

4.58 

2.0i 

4.:* 

2'.  20 

4.5( 

3.2b 

3.21 

2.50 

1.42 

1.14 

1.36 

6.38 

4.07 

1.88 

3.82 

1.70 

4.56 

3.08 

3.18 

2.64 

1.  to 

1    Ot  I 

1 .  ~u 

5  99 

3.70 

1.83 

3.97 

1.80 

4.36 

2.97 

3.27 

2.  54 

1.44 

1.39 

108 

5.04 

3.45 

1.75 

4.07 

1.49 

4.84 

3.38 

3.80 

3.48 

1.19 

1.51 

.98 

10 

4.32 

3.18 

1.85 

4.00 

1.52 

6.59 

3.56 

9.50 

3.24 

1.06 

1.43 

.90 

11    _ 

3.79 

2.98 

1.91 

3.36 

1.29 

6.36 

3.54 

15.46 

2.88 

1.27 

1.14 

■84 

12  

3.37 

2.76 

2i.08 

2.72 

1.41 

5.79 

4.44 

12.49 

2.53 

l.iO 

.95 

IS 

3  0c- 

2  3S* 

2.42 

1 .  ab 

5.20 

5.12 

9.90 

2.30 

1.0S 

.84 

.74 

2.12 

1 .96 

4.74 

4.95 

8.01 

1.98 

.99 

.76 

.71 

15 

2  60 

4.53 

2.57 

2.76 

4.32 

4.56 

6.88 

2.20 

1.09 

.68 

.68 

16  

2.38 

2.15 

5.36 

3.00 

3.04 

4.02 

4.48 

5.97 

2.80 

2.94 

.68 

.65 

17  

2.18 

2.10 

5.34 

2.63 

2.79 

5.01 

5.23 

5.64 

2.38 

3.20 

.92 

.59 

18 

2.01 

3.35 

4  92 

2.G7 

2.52 

6.64 

5.48 

6.59 

2.10 

2.46 

3.71 

.57 

19 

1.88 

5.37 

4.46 

2.73 

2.41 

7.76 

5.26 

6.71 

1.93 

2.07 

4.54 

.51 

20 

1.78 

5.54 

4.06 

2.78 

1.92 

7.24 

4.90 

6.17 

11.82 

2.32 

4.71 

.54 

21   

1.76 

5.22 

3.72 

3.58 

2.06 

6.42 

4.54 

13.38 

1.86 

3.85 

3.65 

.51 

22   

1.S6 

4.86 

3.60 

2.46 

2.04 

5.73 

4.20 

10.05 

1.82 

7.15 

3.00 

.62 

t  QQ 

i  .sy 

o.yo 

2.39 

20.06 

1 .  DO 

6.01 

2.70 

-co 

24    _  ~ 

1.86 

4.15 

7.40 

2.98 

2.13 

4.68 

3.62 

14.67 

1.48 

4.62 

2.33 

1.05 

23   

1.78 

3.84 

7.00 

3.78 

2.16 

4.24 

3.50 

11.62 

1.37 

3.50 

2.18 

.98 

26   

1.87 

3.58 

6.59 

4.33 

2.78 

3.87 

3.34 

9.42 

1.56 

2.74 

2.11 

.82 

27   

2.71 

3.29 

6.00 

4.20 

3.08 

3.80 

3.22 

7.87 

2.5(7 

2.37 

2.06 

.72 

28   

3.30 

3.13 

5.37 

4.04 

3.29 

5.07 

3.07 

6.76 

5.10 

2.12 

2.04 

.66 

29   

2.75 

2.88 

4.85 

3.69 

5.11 

2.87 

5.89 

4.46 

1.7i 

1.99 

.61 

30 

3.84 
8.95 

2.65 

4.34 
3.94 

3.35 
3.41 

4.66 
4.41 

2.78 

5.21 
4.46 

3.50 

1.47 
1.29 

1.68 
1.64 

.54 

31  .   

NOTE — Stage-discharge  relation  Jan.  S  to  13  affected  by  ice. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

0.54 

4.95 

6.58 

1.75 

1.53 

1 

39 

5 

09 

5 

64 

1 

82 

1.68 

0.70 

0.95 

2 

.60 

7.90 

5.78 

2.51 

1.54 

1 

24 

4 

62 

6 

06 

1 

72 

1.60 

.72 

.87 

3 

.63 

9.66 

4.91 

2.70 

1.43 

1 

27 

4 

34 

6 

09 

1 

64 

1.75 

.67 

.75 

4 

.64 

8.36 

4.40 

2.21 

1.36 

1 

32 

4 

11 

5 

60 

1 

54 

1.58 

.85 

.72 

5 

.62 

7.53 

3.92 

1.82 

1.36 

2 

64 

4 

15 

5 

15 

1 

94 

1.46 

.72 

.71 

6 

.60 

6.62 

3.48 

1.30 

1.47 

6 

00 

5 

40 

4 

54 

2 

33 

1.40 

.60 

7 

.60 

5.84 

3.70 

1.46 

1.45 

7 

97 

5 

71 

4 

13 

2 

33 

1.28 

.58 

.99 

8 

.96 

5.11 

3.68 

1.63 

1.40 

7 

96 

5 

41 

3 

80 

2 

14 

1.26 

.87 

1.01 

9 

1.10 

4.52 

4.0® 

1.72 

1.56 

6 

87 

5 

01 

3 

62 

1 

94 

1.24 

.88 

1.02 

10 

1.04 

4.0r 

4.52 

1.74 

1.56 

6 

22 

4 

64 

3 

29 

1 

79 

1.29 

1.06 

1.68 

11 

1.07 

3.82 

4.60 

1.80 

1.50 

6 

82 

4 

39 

3 

11 

1 

72 

1.31 

2.59 

2.10 

12 

1.46 

4.11 

4.40 

1.73 

1.42 

10 

70 

4 

08 

3 

IS 

1 

57 

1.22 

2.72 

1.86 

13 

2.01 

4.99 

4.34 

2.38 

1.42 

19 

79 

4 

38 

3 

34 

1 

53 

1.14 

2.58 

2  23 

14 

2.54 

4.94 

5.46 

2.68 

1.34 

16 

43 

4 

92 

3 

37 

1 

44 

1.02 

2.20 

2.16 

15 

2.36 

4.62 

6.18 

2.35 

11 

64 

4 

60 

3 

24 

1 

37 

1  .07 

1 .93 

1.99 

16 

2.29 

4.30 

5.52 

1.94 

2.18 

9 

48 

4 

47 

3 

10 

1 

35 

.98 

2.24 

1.73 

17 

2.79 

3.94 

4.72 

1.74 

1.89 

11 

78 

5 

09 

2 

92 

1 

94 

.87 

2.0) 

1.37 

18 

4.75 

3.64 

3.76 

1.79 

1.60 

12 

66 

6 

95 

2 

73 

7 

39 

.78 

2.83 

1.14 

13 

4.54 

3.40 

3.37 

1.83 

1.79 

10 

53 

7 

68 

2 

62 

9 

37 

.76 

2.93 

1.01 

20 

3.82 

3.15 

3.38 

1.74 

2.14 

8 

96 

6 

95 

2 

59 

6 

98 

.90 

2.82 

.90 

21 

3.28 

2.89 

3.33 

1.69 

1.94 

7 

78 

6 

45 

2 

72 

5 

42 

1.26 

2.38 

.83 

22 

2.90 

2.64 

3.27 

1.55 

1.70 

7 

08 

7 

02 

3 

11 

4 

62 

1.00 

2.06 

77 

23 

2.75 

2.53 

3.20 

1.55 

1.58 

6 

76 

7 

26 

3 

58 

4 

03 

1.04 

1.87 

.72 

24 

2.58 

2.45 

3.00 

1.55 

1.58 

7 

47 

6 

34 

3 

39 

3 

46 

.97 

1.64 

.68 

25 

2.44 

2.40 

2.83 

1.59 

1.52 

8 

50 

5 

86 

3 

04, 

3 

C9 

1.35 

1.47 

.65 

26 

2.18 

3.02 

2.82 

1.62 

1.45 

9 

13 

5 

40 

2 

89 

2 

74 

1.26 

1.26 

.64 

27 

2.12 

8.66 

2.53 

1.63 

2.14 

9 

99 

4 

93 

2 

66 

2 

39 

1.00 

1.10 

.62 

28 

2.51 

10.95 

2.44 

1.66 

1.51 

8 

73 

5 

OS 

2 

46 

2 

OS 

.90 

.98 

.68 

20 

4.42 

8.94 

2.54 

1.78 

1.29 

7 

30 

5 

36 

2 

26 

1 

88 

.79 

1.22 

1.13 

30 

4.98 

7.48 

2.12 

1.73 

6 

37 

5 

41 

2 

07 

1 

78 

.68 

1.34 

1.88 

31 

4.66 

1.89 

1.62 

5 

(in 

1 

96 

.64 

1.11 

NOTE  — Stage-discharge  relation  Jan.  2  to  Mar.  5  affected!  by  ice. 

14m 
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Daily  discharge,   in  second-feet,    of  West  Branch  Susquehanna  River  at  Williamsport  for  the 
period  October  1,  1918,  to  September  SO,  1920   


I>ay 


1918-1919 


Oct. 


Nov. 


5,000 
4,500 
41,260 
6,260 
6,560 

7,750 
19,900 
18,100 

13,  e 

10,800 
9,020 
7,750 
4,260' 
6,280 
5,470 

4,980 
4,490 
4,020 
3,800 
3,580 
3,580 
3  '< 

s',800 
3,800 
3,580 
3,800 
5,730 
7,440 
6,000 
9,020 

33,500 


Dec. 


.in.  Mil) 
30,200 
21,900 
17,200 
14,000 
11,900 
10,000 
8,700 
7,750 
7,140 
6,560 
6,000 
5,470 
5,000 
4,730 
4,490 
4,260 
7,750 
19,400 
15,800 
14,500 
13,200 
11,500 
11. ,  Kill 
9,020 
8,380 
7,440 
6,850 
6,280 
5,470 


Jan. 


5,220 
4,980 
4,490 
4,260 
3,800 
4,020 
3,S00 
3,580 
3,580 
3,580 
3,800 
4,260 
5,000 
8,060 
11,500 
15,400 
14,900 
13,200 
11,500 
10,000 
8,700 
8,400 
18,000 
24,900 
28,900 
20,900 
18,100 
15,400 
12,800 
10,800 
9,350 


Feb. 


8,700 
11,500 
24,900 
21,900 
16,200 

11,200 
9,020 
7,440 
6,000 
8,470 
4,980 
4,260 
4,020 
4,260 
5,470! 
6,560 
51,470 
5,730 
5,730 
6,000 

5,470 
5,220 
4,980 
6,500 
9,020 

io, sou 

10,400 
9,690 
8,700 
7,750 
7,750 


Mar. 


6,000 
4,260 
4,490 
4.490 
4,490 
4,490 
3,370 
3,580 
2,960 
2i,960 
2,580 
2,770 
21,770 
4,020 
6,000 
0,560 
6,000 
5,220 

4; 

3, 
4,2<iO 
4,020 
4,490 
4,260 
4,490 

6,000 
6,850 
4,730 


Apr. 


May 


10,000 
14,000 
14,500 
16,700 
11,200 
11,900 
11,900 
11,200 
12,800 
20,900 
19,900 
17,200 
14,5001 
12,300 
10,800 
9,690 
13,600 
20,900 
27,000 
28,900 
19,900 
16,700 
14,500 
12,300 
10,400 
9,350 
9,020 
14,000 
14,000 
13,300 
11,200 


10,000 
9,020 
8,060 
7,750 
7,750 
7,440 
6,8.50 
61,560 
7,750 
8,380 
8,060 
11,200 
14,000 
13,600 
11,900 
11,500 
14,500 
15,800 
14,900 
13,200 
11,500 
10,400 
12,800 
8,380 
8,060 
7,440 
7,140 
6,850 
6,280 
6,000 


June 


5,730 
6,280 
7,440 
7,750 
7,440 
7,140 
7,140 
7,440 
9,020 
30,300 
83,400 
56,200 
38,600 
28,000 
22),  400 
18,100 
16,200 
20,900 
2-1,400 
19,000 

63,700 
120,000 
130,000 
75,600 
49,400 
35,700 
27,000 
,900 
17,600 
14,500 
11,500 


July 


9,690 
8,380 
7,140 
6,280 
8,700 
5,220 
5,470 
5,220 
11,500 
10,400 
9,350 
8,060 
7,440 
4,020 
4,490 
6,000 
4,980 
4,260 
3,800 
3,580 
3,800 
3,580 
3,370 
2,960 
2,770 
3,160 
5,470 
14,000 
11,500 
8,060 


Aug. 


Sept. 


6,000 
4,730 
3,800 
3,160 
2,960 
2,770 
3,580 
2,770 
2,400 
2,220 
2,580 
2,580 
2',220 
2,060 
2,220 
6,280 
7,140 
5,220 
4,250 
4,730 
9,020 
28,900 
18,100 
11,900 
8,060 
5,730 
4,980 
4,260 
3,370 
3,000 
2,580 


2,770 
2,960 
2,400 
2,220 
2,060 
2,220 
2,960 
2,770 
2,960 
2,770 
2',220 
1,! 
1,1 
1,680 
1,600 
1,600 
1,900 
8,700 
11,500 
12,300 
8,380 
6,560 
9,730 
4,730 
4,490 
4,260 
4,260 
4,020 
4,020 
3,370 
3,160 


NOTE.— Discharge  Jan.  8  to  13  estimated, 
of  gage-height  graph. 


because  of  ice,  from  weather  records  and  study 


Day 


1919-1920 


Oct. 


Nov. 


1,400 
1,460 
1,540 
1,540 
1,460 

1,460 
1,4 

I,  S 
2,220 
2,060 
2,220 
2,960 
4,020 
5,220 
4,980 
4,730 
6,000 

12,800 

II,  500 
9,020 
7,440 
6.280 
6,000 
5,470 
4, 
4,490 
4,260 
5,220 

11,200 
13,600 


31   I  121,300    3,800 


Dec. 


13,600 
27,500 
37,400 
30,200 
25,400 
20,900 
17,200 
14,000 
11,600 
9,690 
9,020 
10,000 
13,600 
13,200 
11,900 
10,800 
9,350 
8,380 
7,750 
7,140 
6,280 
5,470 
5,220 
4, 
4,980 

6,560 
31,800 
45,400 
32,900 
25,400 


Jan. 


20,900 
17,200 
13,200 
11,200 
9,350 
8,060 
8,700 
8,700 
10,000 
11,500 

11,900 
11,200 
10,800 
15,800 
19,000 

15,800 
12,300 
9,020 
7,750 
7,750 

7,440 
7,440 
7,140l 
6,560 
6,000 
6,000 
5,220 
4, 
5,220 
4,260 


Feb. 


3,580 
3,200 
2,800 
2,400 
2,400 

2,400 
2,400 

2),f 
3,000 
3,200 

3,200 
3,200 
4,200 
5,000 
4,200 

3,600 
3,200 
2!, 
2,800 
2,600 

2,400 
2,200 
2,000 
2,200 
2,400 

2,400 
2,400 
2,400 
2,600 
2,400 

2,400 


Mar. 


2,000 
2,200 
2,000 
1,900 
2,000 

2,000 
2,000 
2,000 
2,400 
2,400 

2,400 
2,400 
2,400 
2,200 
2,800 
4,000 
3,400 
2,800 
3,200 
4,000 

3,600 
3,200 
2,800 
2,800 
2,600 

2,400 
4,000 
2,600 
2,200 


Apr. 


2,400 
2,000 
2,200 
2,200 
5,000 
18,100 
28,000 
28,000 
22,400 
19,000 

21,900 
43,500 
128,000 
92,500 
49,400 

36,300 
50,900 
57,800 
42,200 
33,500 
27,000 
23,400 
21 
25,400 
30,700 

34,000 
39,200 
31,800 
24,400 
19,900 


May 


14,000 
11,900 
10,* 
10,000 
11,200 
13,400 
16,700 
10,400 
13,600 
11,900 
11,200 
10,000 
11,200 
13,200 
11,900 
11,500 
14,000 
2'.\9<!0 
26,400 
22,900 
19,900 
22,900 
24,400 
19,500 
17,600 

15,400 
13,200 
14,000 
15,400 
15,400 


16,200    4,020 


June 


16,200 
18,500 
18,500 
16,200 
14,500 
11,500 
10,000 
9,020 
8,380 
7,440 
6,850 
7,140 
7,440 
7,750 
7,140 
6,850 
6,280 
5i,730 
5,470 
5,470 
5,730 
6,850 
8,380 
7,750 
0,560 
6,280 
5,730 
5,220 
4,730 
4,260 


July 


3,580 

3,370 

3,160 

2,960 

3,800 

4,730] 

4,730 

4,260l 

8,800.1 

3,580 

3,370 
3,160 
2,960 
2,770 
2,770 
2,770 
3,800 
24,900 
35,700 
22,900 
15,400 
11,900 
9,690 
8,060 
6,560 

5,730 
4,980 
4,260 
3,800 
3,580 


Aug.  Sept. 


3,370 
3,160 
3,580 
3,160 
2,960 
2,770 
2,580 
2,580 
2,400 
2,580 
2,580 
2,400 
2,220 
2,060 
2,220 
2,000 
1,820 
1,750 
1,680 
1,900 
2,580 
2,060 
2,060 
1,980 
2,770 
2,580 
2, 
1,900 
1,750 
1,600 
1,540 


1,600 
1,600 
1.540 
1,820 
1,600 
1,460 
1,460 
1,820 
1 ,900 
2,220 

5,470 
5,730 
5,470 
4,490 
3,800 
4,490 
4,490 

e,ooo 

6,280 
6,000 

4,! 
4,260 
3,800 
3,160 
2,960 
2,580 
2 ,220 
2,060 
2,400 
2,580 

2,220 


NOTE.  Discharge  Jan.  2  to  Mar.  5  estimated,  because  of  ice.  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  West  Branch  Susquehanna  River  at  Williamsport,  for  the  period 
October  1,  1918,  to  September  30,  1920 
(Drainage  area,  5,670  square  miles) 


Discharge  in  Second-feet 

Runoff 

Month 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

1918-1919 

3  580 

7,560 

1.33 

1.53 

November,  -—  

40,400 

i',2tX) 

1K800 

1.99 

2.22 

December,    —   

24,900 

3,580 

9,970 

1.76 

2.03 

24,900 

4,020 

8,420 

1.49 

1.72 

February,       _  _   

6,850 

2,770 

4,460 

.787 

.82 

March, 

27,000 

9,020 

14,500 

2.56 

2.95 

April, 

15,800 

6,000 

y,77() 

1.72 

1.92 

May, 

130,000 

5,730 

32,000 

5.64 

6.50 

14,000 

2,770 

6,420 

1.13 

1.26 

July,   

23,900 

2,060 

5,440 

.959 

1.11 

August,  - 

12,300 

1,600 

4,010 

.707 

.82 

September,  > 

4,490 

1,330 

2,070 

.365 

.41 

130,000 

1,330 



9,720 

1.71 

23.29 

1919-1920 

October      _  -      -   — 

13,600 

1,400 

5,200 

0.917 

1.06 

November   ^  — 

45,400 

4,980 

15,900 

2.80 

3.12 

December,  _. 

20,900 

3,800 

9,810 

1,73 

1.99 

January  _     

5,000 

2,000 

2:,  860 

.504 

.58 

February  -    -  —   

4,000 

1,900 

2,640 

.466 

.50 

March          -                  .  _ 

128,000 

2,000 

31,600 

5.57 

6.42 

April      — 

26,400 

10,000 

15,500 

2.73 

3.05 

May     

18,500 

4,020 

8,450 

1.49 

1.7Z 

June  _    

35,700 

2,770 

7,230 

1.28 

1.43 

July   .  . 

3,580 

1,535 

2,340 

.413 

.48 

August    _   — „     

6,280 

1,460 

3,310 

.584 

.67 

September   

4,490 

1,460 

2,410 

.425 

.47 

The  year     

12S,(HJ0 

1,400 

8,960 

1.58 

21.49 

SUSQUEHANNA  BASIN — STATION  NO.  33 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  LEWISBURG 


Location. — At  six-span  steel  highway  bridge,  Market  Street,  Lewis- 
burg,  Union  County. 

Drainage  Area. — 6,830  square  miles. 

Records  Available.— September  21,  1913,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge ; 
read  to  hundredths  twice  dai]y  by  T.  E.  Trland;  during  high  stages 
more  frequently.  Elevation  of  gage  zero  427.9  feet,  United  States 
Geological  Survey  datum. 
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Channel  and  Co ntrol  —  Eight  bank  is  high  and  not  subject  to  over- 
flow; left  is  of  medium  height  and  is  overflowed  during  extremely 
high  stages.   The  bed  is  composed  of  gravel. 

Extremes  of  stage.— 1918-1919:  Maximum  gage  height  observed 
during  the  year,  18.15  feet  at  7  a.  m.  May  23 ;  minimum,  0.08  foot  at 
5  p.  m.  September  30. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  18.9  feet  at  8  p,  m.  March  13;  minimum,  0.06  foot  on 
October  1. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 
Gage  heights  obtained  at  this  station  are  for  Flood  Warning  pur- 
poses. 


Daily  Mean  Gage  Height,  in  feet,   of   West  Branch  Susquehanna  River  at  Lewisburg,  fur  the 
period  October  1,  191S,  to  September  SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug.  | 

Sept. 

1918-1919 
1   

1.55 

8.25 

1.70 

2.70 

1.90 

2.C5 

3.10 

1.65 

3.00 

1.90 

0.75 

1.15 

•> 

1.40 

7.10 

1.55 

3.20 

1.55 

4.05 

2.75 

1.90 

2.60 

1.40 

.85 

i.15 

3   -— .  - 

1.35 

5.50 

1.45 

4.80 

1.90 

4.00 

2.35 

2.00 

2.45 

1.20 

.50 

1.00 

I   

1.7C 

4.50 

1.30 

5.55 

1.35 

3.65 

2.20 

2.20 

2.15 

1.05 

.70 

.95 

5   

1.80 

4.75 

1.35 

5.23 

1.35 

3.25 

21.35 

2.15 

1.80 

.85 

.55 

.90 

6   i 

7  -   

2.00 
4.10 

3.35 
2.90 

1.30 
1.20 

4.20 
2.85 

1.40 
1.35 

3.15 
3.30 

2.20 
2.10 

2.00 
2.05 

1.70 
1.'83 

.80 

.90 

.60 

.90 

.75 
.65 

8   

4.70 

if.  55 

1.20 

2.65 

1.20 

3.15 

2.10 

2.05 

1.75 

.90 

.85 

.60 

10   

if.  85 
3.15 

2.25 
2.10 

1.10 
1.20 

3.05 
2.75 

1.00 
1.20 

3.65 
5.00 

2.20 
2.40 

2.25 
5.70 

1.S5 
2.25 

.80 
.55 

.85 
.9(1 

.45 
.45 

11   

2.  CO 

1.95 

1.35 

2.25 

1.05 

5.25 

2.45 

13.  OS 

1.95 

.6U 

.70 

.40 

12   

2.25 

1.70 

1.30 

2.10 

.95 

5.05 

3.15 

11.50 

1.70 

.85 

.60 

.40 

13   

14   

».(£ 
1.55 

1.60 
1.50 

1.45 
1.90 

1.70 
1.65 

.85 
1.10 

4.15 
3.85 

3.85 
3.80 

8.90 
6.90 

1.55 
1.40 

.65 
.50 

.45 
.45 

.35 
.35 

15   

1.50 

1.50 

2.80 

1.60 

1.80 

3.15 

3.50 

-5.65 

1.25 

.45 

.35 

.35 

16   

1.35 

1.41 

3.80 

2.00 

1.95 

2.90 

3.20 

4.80 

1.75 

1.10 

.35 

.30 
.25 
.20 
.20 
.15 

17   

1.35 

1.3C 

3.90 

1.70 

1.90 

3.60 

3.65 

4.30 

1.70 

1.96 

.40 
1.20 
3.00 
3.60 

18   

1.20 

3.35 

3.60 

1.65 

1.65 

4.75 

4.10 

5.05 

1.40 

1.65 
1.35 

19   

1.10 

4.50 

3.25 

1.60 

1.80 

5.85 

3.95 

5.20 

1.20 

20   

1.10 

4.45 

2.90 

1.70 

1.50 

5.70 

3.70 

4.75 

1.10 

1.30 

21   

1.10 

4.05 

2.60 

1.75 

1.70 

4.90 

3.20 

8.30 

1.06 

2.40 
4.75 

5.30 
3.70 
2.75 

2.65 
2.05 
1.70 
1.45 
1.25 

.15 
.20 
.26 
.36 
.43 

22  _   

1.10 

3.70 

2.50 

1.65 

1.20 

4.20 

3.05 

15.90 

1.15 

23   

24   

25   

1.10 
1.10 
1.10 

3.36 
3.05 
2.75 

4.60 
5.60 
5.45 

1.60 
2.00 
2.65 

1.35 
1.35 
1.40 

3.85 
3.35 
3.05 

2.70 
2.45 
2.30 

17.90 
14.20 
10.45 

1.05 
0.90 
O.80 

26   

27   

1.15 
1.45 

2.45 
2.25 

5.20 
4.65 

3.10 
3.10 

1  .H 

2.05 

2.70 
2.50 

2.20 
2.15 

8.30 
6.75 

1.90 
2.20 
3.55 
3.35 

2.10 
1.60 
1.45 
1.15 

1.20 
1.15 
1.10 
1.20 
1.00 

.36 
.27 
.18 
.16 
.10 

28   

1.80 

2.05 

4.35 

2.85 

1.55 

3.85 

2.05 

5.50 

29   

2.30 

2.00 

3.85 

2.65 

3.80 

1.90 

4.70 

30   

2.40 

1.85 

3.35 

2.30 

3.60 

1.75 

4.00 

2.55 

.95 

5.60 

2.85 

2.05 

3.30 

3.40 

.85 

1.00 

31   

NOTE. -Stage-discharge  relation  not  affected  by  ice  during  the  year. 


211 


Daily  Mean  Oage  Height,  in  feet,   of  West  Branch  Susquehanna  River  at  Lewis  our  g ,   for  the 
period  October  1,  1918,  to  September  SO,  1920 


Day 


1919-1920 


11  

12  ___ 

13  ..u. 

14  ___ 

15  .._ 

19  

17  __. 
IS 

19  ... 

20  ... 


let. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

0.06 

3.48 

5.35 

1.14 

1.48 

1.57 

4.02 

3.95 

1.11 

0.99 

0.40 

0.63 

.09 

5.55 

4.50 

1.76 

1.45 

1  50 

3.58 

4.40 

1.01 

.93 

.30 

50 

.10 

7.67 

3.75 

2.99 

1.46 

1.48 

3.40 

4.49 

.99 

1.02 

.32 

.40 

.12 

7.02 

3.20 

2.91 

1.42 

1.53 

3.09 

4.15 

.90 

1.03 

.25 

.33 

.15 

6.38 

2.76 

2.61 

1.37 

3.16 

3.27 

3.72 

1.33 

.91 

.28 

.29 

.13 

5.48 

2.56 

2.39 

1.50 

7.13 

3.97 

3.31 

1.57 

.79 

.19 

.47 

.  13 

4.58 

2.25 

2.06 

1.41 

V.85 

4.35 

2.91 

1.55 

.75 

.16 

86 

.14 

3!82 

2.42 

2.48 

1.52 

8.47 

4.17 

2.64 

1.38 

.84 

.27 

.75 

.  16 

3.32 

2.72 

2.61 

1.68 

7.32 

3.76 

2.48 

1.24 

.80 

.45 

.69 

.48 

2.83 

3.36 

2.51 

1.67 

7.02 

3.5c> 

J. 28 

1.12 

.72 

.37 

1.07 

.43 

2.61 

3.20 

2.34 

1.67 

7.08 

3.17 

2.03 

1.05 

.72 

1.10 

1.65 

.60 

2.78 

3.24 

2.15 

1.57 

8.33 

2.88 

2.04 

.97 

.84 

1.85 

1.38 

.73 

3.52 

3.06 

1.98 

1.60 

17.22 

3.00 

2.28 

.94 

.80 

1.69 

1.33 

1.36 

3.81 

3.96 

2.44 

1.55 

17.11 

3.76 

2.26 

.87 

.68 

1.44 

1.43 

1.39 

3.47 

4.64 

2.09 

1.60 

11.64 

3.48 

2.18 

.86 

.74 

1.24 

1.21 

1.30 

3.121 

4.44 

1.92 

1.72 

8.46 

3.32 

2.02 

.79 

.67 

1.26 

1.14 

1.43 

2.78 

3.75 

1.56 

1.69 

10.02 

3.81 

1.91 

.96 

.53 

1.45 

.92 

2.77 

2.51 

2.91 

1.41 

1.82 

11.56 

5.12 

1.78 

3.21 

.44 

1.50 

!72 

3.14 

2.29 

2.29 

1.44 

1.92 

9.78 

6.20 

1.52 

7.70 

.39 

1.86 

.60 

2.74 

2.07 

2.19 

1.34 

1.98 

8.02 

5.72 

1.63 

5.70 

.45 

1.77 

.48 

2.08 

1.86 

2.12 

1.46 

2.06 

6.74 

5.08 

1.79 

4.12 

.56 

1.55 

.41 

1.77 

1.70 

2..  21 

1.42 

1.94 

6.00 

5.16 

1.89 

3.33 

.62 

1.33 

.36 

1.60 

l'.sr 

2.17 

1.43 

1.88 

5.72 

2.20 

2.85 

!50 

l!l9 

!30 

1.57 

1.48 

2.14 

1.58 

1.79 

6.26 



2.42 

2.40 

.50 

1.02 

.28 

1.44 

1.46 

2.02 

1.67 

1.77 

7.25 

4.35 

2.03 

1.99 

.63 

.87 

.27 

1.31 

1.75 

1.91 

1.70 

1.74 

7.91 

3.93 

1.86 

1.75 

.82 

.76 

.25 

1.22 

e.33 

1.64 

1.69 

1.77 

8.92 

3.56 

1.72 

1.50 

..58 

.63 

.22 

1.36 

9.30 

1.49 

1.67 

1.76 

8.12 

3.57 

1.57 

1.31 

.44 

.53 

.30 

2.01 

7.71 

1.62 

1.72 

1.62 

6.64 

3.75 

1.41 

1.17 

.36 

'.84 

.34 

3.35 

6.25 

1.46 

1.71 

5.53 

3.84 

1.25 

1.07 

.30 

1.12 

.89 

3.30 

1.35 

1.62 

4.65 

1.18 

.28 

.78 

NOTE. — Stage-discharge  relation  Jan.  3  to  Mar.  11  affected  by  ice. 
satisfactory. 


Gage  height  Apr.  23-24  un- 


SUSQUEHANNA  BASIN— STATION  NO.  34 


SUSQUEHANNA  RIVER  AT  SUNBURY 


Location. — At  twenty  eight-span  steel  bridge,  Philadelphia  &  Bead- 
ing Kailway  Company,  Sunbury,  Northumberland  County. 
Drainage  Area. — 18,200  square  miles. 

Records  Available.— August  9,  1916,  to  September  30,  1920. 

Gages.— Staff  painted  on  left  face  of  first  pier,  graduated  to  two 
hundredths  between  zero  and  3.3  feet  and  to  half  feet  above  3.0  feet. 
Head  to  hundredths  between  zero  and  3.3  and  to  inches  above  3.3  feet 
twice  daily  by  W.  E.  Bayler;  during  high  stages  more  frequently. 
A  Bristol  water-stage  recorder  was  installed  September  1,  1919,  on 
top,  upstream  end,  of  first  pier  which  was  damaged  by  ice  in  Decem- 
ber and  the  record  discontinued  until  July  when  the  recorder  was 
repaired  and  the  record  resumed.  Zero  elevation  of  both  gages 
420.00  feet.  United  States  Geological  Survey  datum. 
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Discharge  Measurements. — Made  from  downstream  side  of  highway 
bridge  about  3,700  feet  below  gage. 

Channel  and  Control  —Both  banks  are  high  but  subject  to  overflow 
during  extreme  floods.  Bed  is  composed  of  gravel  and  rock.  Control 
is  the  remaining  portion  of  the  old  Shamokin  Dam  about  6,800  feet 
below  the  gage ;  permanent. 

Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  12.50  feet  at  6  p.  m.  May  23;  minimum,  0.11  foot 
on  September  22  and  23. 

1919-1920 :  Maximum  gage  height  during  the  year  17.0  feet  observed 
at  7  a.  m.  March  14;  minimum  0.25  foot  from  6  p.  m.  July  22  to  fi  a.  m. 
July  24. 

Tee. — Stage-discharge  relation  usually  affected  by  ice. 
Gage  heights  obtained  at  this  station  are  for  Flood  Warning  pur- 
poses. 


Discharge  Measurements  of  Susquehanna  River  at  Sunburn/,  during  the  period  October  1,  1918, 

to  September  30,  1920 


No. 

Date 

Made  by— 

Gage 
■  height 

Discharge 

1 
2 

19S0 
June  21 
July  20 

O.  W.  Hartwell  &  H.  L.  Landis  —  

Feet 
2.80 
4.98 

Sec,-ft. 
25,800 
56,100 

Daily  Mean  Gage  Height,  in  feet,  of  Susquehanna  River  at  Sun-bury,  for  the  period  October  1, 

1918,   to  September  .10,  1920 


Day 


1918-1919 


Oct.    Nov.  Dec 


2.25 
2.04 
2.00 
2.00 
2.33 

2.58 
3.75 
1.75 
4.29 
3.42 

2.83 
2.58 
2.2S 
2.17 
2.04 

2.00 
1.79 
1.62' 
1.58 
1.5? 

1.58 
2.33 
1.92 
1.50 
1. 

1.46 

1.50 
1.67 
1.75 
1.75 

3.42 


5.58 

6.38 
5.50 
4.33 
3.58 

3.29 
3.04 
2.79 
2.54 
2.37 

2.21 
2.00 
2.00 
2.00 
2.00 

1.83 
1.71 

2.1 54 
3.29 
4.29 

4. 
3. 

3.54 
3.50 
3.00 

2.74 
2.54 
2.50 
2.50 
2.42 


Jan. 


2.17 

2.00 
2.00 
2.00 
2.00 

2.00 
1.79 
1.58 
1.38 
1.33 

1.42 
1.58 
1.79 
2.08 
2.50 

3.17 
3.67 

3.75 
3.42 
2.92 

2.62 
2.58 
3.46 
3.96 
4.54 

4.54 
4.25 
3.96 
3.58 
3.29 

2.92 


Feb. 


2.79 

3.25 
4.25 
4.92 
4.42 

3.46 

3.08 
3.00 
3.00 
3.00 

3.00 
2.67 
2.12 
2.00 
2.00 

2.00 
2.00 
2.00 
2.21 
2.33 

2.33 
2.12 
2.17 
2.07 
2.96 

3.S3 
3.42 
3.08 
2.92 
2.58 

2.38 


Mar. 


2.21 
2.04 
2.00 
1.88 
1.71 

1.79 
1.83 
1.71 
1.67 
1.54 

1.42 
1.29 
1.21 
1.38 
1.75 

1.79 
2.08 
2.17 
2.04 
2.00 

1.38 
1.8! 
'  1.83 
1.83 
1.S3 

2.12 
2.33 
2.33 


2.07 

3.62 
4.29 
4.12 
3.83 

3.58 
3.50 
3.50 
3.50 
1.92 

5.67 
5.33 
4.62 
4.04 
3.58 

3.29 
3.38 
4.29 

5.25 
5.50 

5.00 
4 

4.00 
3.58 
3.29 

3.04 
2.83 
3.33 
4.00 
4.12 

4.04 


Apr. 


May 


3.58 
3.46 
3.12 
2. 

2.92 

2.92 
2.58 
2.38 
2.42 
3.54 

4.00 
1.58 
5.38 
5.25 
4.83 

4.38 
4.42 
4.71 
4.54 
4.25 

3.88 
3.58 

3.25 
3.04 
2 

2.71 
2.53 
2.58 
2.54 
2.50 


2.50 
2.54 
2.62 
2.67 
2.67 

2.62 
2.46 
2. 
2.56 
3.42 
8.34 
9.75 
S.16 
6. 
5.75 

4.50 
4.25 

4.50 

4. 
4.38 

5.75 
9.42 
11.75 
11.33 
9.16 
7.16 
5.75 
4. S3 
4.17 
3.58 
3.25 


June 


2.88 
2.54 
2.21 
2.00 
2.00 

2.00 

2.00 

2.17 

2.2' 

2.04 

1.67 
1.46 
1.42 
1.42 
1.46 

1.62 
1.67 
1.67 
1 .07 
1.58 
1.58 
1.58 
1.54 
1.50 
1.50 
1.50 
1.54 
1.88 
2.00 
2.00 


July 


1.67 
1.25 
1.04 
1.00 
.83 

.58 
.58 
.54 
.50 
.50 
.50 
.58 
.58 
.58 
.58 

.62 
.67 
.88 
.92 
.90 

1.92 
3.16 
3.50 
3.50 
2.67 

2.08 
1.83 
1.71 
1.54 
1.92 
2.00 


Aug. 


NOTE.  Stage-discharge  relation  not  affected  by  ice  during  the  year. 
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Daily  Mean,  Gage  Height,  in  feet,  of  Susquehanna  River  at  Sunbury , 

1978,  to  September  30,  1920 


for  the  period  October  1, 




Day 

Oct. 

Nov . 

Dec. 

Jan . 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 
1   

0.21 

2.65 

4.88 

1.44 

1.50 

1.70 

6.12 

3.42 

1.00 

1.54 

1.10 

1.29 

2 

.21 

3.75 

4.08 

1.37 

1.42 

1.70 

5.84 

3.88 

1.00 

1.38 

1.05 

1.13 

3 

.IS 

5.29 

3.71 

1.15 

1.10 

1.70 

5.42 

4.00 

.75 

1.33 

.85 

1.02 

4    . 

.16 

5.42 

3.35 

1.04 

1.35 

1.72 

5.08 

.54 

1.46 

.73 

.84 

.13 

5.08 

2.90 

1.00 

1.31 

2.69 

5.00 



.56 

1.58 

.70 

.72 

6   

7 

.10 

.10 

4. 88 
4.46 

2.65 
2.25 

1.00 
1.35 

1.30 
1.31 

7.04 
8.52 

5.00 
5.00 

1.42 
1.67 

1.58 
1.30 

.75 

.80 

.75 
1.00 

S   

9   I  

10   

.08 
.08 
.26 

4.12 
3.71 

3.46 

2.10 

2.35 
3.12 

1.70 
1.95 
2.00 

1.45 
1.57 
1.00 

10.48 

6.7!) 
5.74 

4.70 

4.42 
4.0? 

ssssss. 

1.67 
1.17 

.75 

1.17 

1.29 
1.33 

.75 
.70 
.70 

.97 
.94 
1.06 

11   

12   

13   

14   

15   

.31 
.37 
.55 
.86 
1.00 

3.29 
3.08 
3.00 
3.00 
3.00 

3.25 
3.42 
3.42 
3.58 
4.12 

1.&5 
1.59 
1.36 
1.61 
1.75 

1.51 
1.45 
1.45 
1.49 
1.50 

6.10 
7.60 
13.74 
15.91 
11.80 

3.67 
3.25 
3.04 
3.00 
3.00 



"""2T17 

2.83 
2.75 

.54 
.50 
.50 
.83 
.96 

1.33 
1.54 
1.92 
2.00 
2.00 

.90 
1.30 
1.55 
1.83 
1.90 

1.41 
1.63 

2.30 
2.71 
2.75 

16   

17 

IS  '..'SI'..' 

1.00 
1.05 
1A5 

3.00 
3.00 

3!oo 

4.04 
*3.71 

H.08 

1.76 
1.72 
1.63 

1.50 
1.50 
1.50 

8.79 
9.20 
10.92 

3.00 
3.00 
3.04 

2.54 
2.25 
2.04 

.92 
1.00 
2.25 

1.70 
1.16 
.70 

1.90 

2.15 
2.30 

2.90 
2.40 
1.85 

19   

20   

1.90 
2.00 

2.71 
2.25 

2.75 
2.60 

1.521 
1.41 

1.5? 
1.60 

9.50 
7.80 

4.46 
5.00 

1.79 
1.62 

4.29 
4.12 

.58 
.42 

3.05 
3.66 

1.58 
1.46 

21   

1.70 

2.04 

2.56 

1.42 

1.60 

6.80 

4.70 

1.46 

3.12 

.33 

3.15 

1.37 

22 

1.45 

1 .88 

2.35 

1  4° 

1.65 

6.00 

4.25 

1.70 

2.71 

.29 

2.47 

1.14 

23  —   

1.33 

1.75 

2^30 

1/42 

l!73 

5.45 

4.62 

2.08 

2.42 

.25 

1.95 

.96 

24   

25   

1.30 
1.23 

1.71 
1.67 

2.30 
2.26 

1.65 
1.95 

1.74 
1.74 

6.20 
7.25 

4.50 
4.08 

2.50 
2.58 

2.21 
1.92 

.29 
3.44 

1.75 
1.55 

.88 
.81 

26    _ 

1.17 

1.67 

2.22 

2.00 

1.74 

8.25 

3.75 

2.29 

1.58 

5.20 

1.34 

.79 

27   

1.12 

4.33 

2.20 

2.00 

1.72 

9.20 

3.54 

1.96 

1.3S 

3.32 

1.23 

.68 

28   

29     

1.10 
1.38 

7.45 
6.75 

2.20 
2.20 

2.00 
2.00 

1.70 

1.70 

9.30 
8.50 

3.50 
3.46 

1.79 
1.62 

1.21 
.92 

2.30 
1.70 

1.19 
1.19 

.84 
.95 

30   

2.15 

5.75 

2.20 

2.00 

7.50 

3.42 

1.42 

1.71 

1.10 

1.45 

1.35 

31   

2.40 

1.48 

2.00 

6.70 

1.08 

.85 

1.59 

NOTE. — Stage-discharge  relation  Dec.  19  to  Mar. 
satisfactory. 


8  affected  by  ice.   Gage  height  May  4-12  un- 


SUSQUEHANNA  BASIN— STATION  NO.  35 


FRANKSTOWN  BRANCH  JUNIATA  RIVER  AT  WILLIAMS- 
BURG 


Location. — At  two-span  steel  highway  bridge,  Williamsburg,  Blair 
County. 

Drainage  Area. — 295  square  miles. 

Records  Available.— October  24,  1916,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  R.  E.  Rhule.  Elevation  of  gage  zero  831.78  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridgp. 

Channel  and  Control. — Both  banks  are  high  but  subject  to  overflow 
at  extremely  high  stages.  Bed  is  composed  of  mud,  gravel  and  small 
boulders.    Control  for  low  stages  is  a  water  main,  crossing  the 
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stream  diagonally,  about  150  feet  below  gage;  permanent.  Medium 
and  high  stage  control  is  at  the  first  of  a  series  of  riffles  about  450 
feet  below  the  water  main ;  probably  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  gage  height  ob- 
served during  the  year,  11.19  feet  at  8.  a.  m.  May  22 ;  minimum,  1.15 
feet  several  days  in  October. 

1919-1920:  Maximum  stage  during  the  year,  10.25  feet  observed 
at  8.  a.  m.  March  13  (discharge,  about  6,700  second-feet)  ;  minimum, 
1.58  feet  from  4  p,  m.  October  4  to  4  p.  m.  October  5  (discharge,  74 
second-feet). 

Ice. — Stage-discharge  relation  slightly  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve 
well  defined  between  70  and  2,000  second-feet.  Gage  read  to  hun- 
dredths twice  daily.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.   Results  goo£. 


Discharae    Measurements    of    Frankstown    Branch    Juniata   River   at    Williamsburg,    during  the 
period  October  1,  1918,  to  September  SO,  1920 


10 

11 

12 


1919 
Aug.  14 

1920 
Jan.  19 
Feb.  11 
Apr.  6 
17 


Ferris  &  Snavely, 

R.  A.  Boehringer 
H.  B.  Graves,  _— 

do 

do 


I<Vrt 
2.15 


2.26 

a.  29 

4.82 
5.95 


Sec. -ft. 
1S7 


208 
216 
1,230 
1,930 
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Daily  Mean  Gage  Height,  in  feet,   of  Frankstown  Branch  Juniata  River  at   Williamsburg,  for 
the  period  October  1,  1918,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

-i YY1  o-  i  fit 

1.50 



2.00 

3.30 

2.30 

5.50 

2.45 

2.45 

2.75 

21.05 

2.10 

2.02 

2     _j  ,  

1.45 

1.95 

5.60 

2.00 

4.00 

2.35 

3.10 

2.65 

1.95 

1.95 

1 .91 

3   

1^60 

2^00 

4^40 

2. 15 

3!e5 

2^35 

2.60 

2^55 

l!9S 

1^95 

1.90 

4   

1.55 

1.95 

3.45 

2.30 

3.40 

2.35 

2.55 

21.45 

1.95 

1.85 

1.86 

5 

1.47 

1.95 

3.73 

2.40 

3.35 

2.35 

2.55 

2.36 

1.85 

2  55 

1.84 

2.25 



2.00 

2.95 

1.96 

3.25 

2.35 

2.55 

2.35 

2.10 

4.15 

1.82 

1.85 

1.95 

3.00 

1.95 

3.15 

21.25 

2.70 

2.35 

2.20 

3.00 

1  80 

8  I_Z~I_Z 

1.65 

2!oo 

2^80 

2. 07 

2^90 

2U5 

2^75 

2.50 

1^95 

2^45 

1.75 

9  .   

1.55 

1.75 

2.75 

1.55 

4.55 

2.15 

4.65 

3.05 

1.85 

2.20 

1.74 

10   

1.50 

1.85 

2.00 

2.10 

3.75 

2.15 

7.60 

2.90 

1.85 

2.10 

1.74 

1.50 



1 .90 

2.45 

1.90 

3.45 

21.25 

6'.  35 

2.40 

2.20 

2.05 

1.85 

12 

1.45 

1.95 

2.30 

2.05 

3.20 

2.50 

5.10 

2.25 

1.85 

1.96 

1.74 

13  '.V- 

1^60 

2^00 

2^05 

2!l0 

3!l5 

2^30 

4.30 

2^25 

2.55 

2^65 

1.73 

14   

1.55 

3.40 

2.30 

3.25 

3.00 

21.25 

3.90 

2.15 

2.35 

2.08 

1.72 

15   

1.50 

3.35 

21.45 

2.95 

2.90 

2.40 

3.55 

2.40 

3.65 

2.02 

1.70 

16   

1.50 



3.40 

2.50 

2.57 

2.85 

2.70 

3.45 

3.70 

3.85 

1.96 

1.70 

17 

1.45 

2.90 

2  35 

2.30 

3.65 

3.85 

5.40 

2.80 

3.70 

4.65 

1.68 

18  

l!50 

"s'so 

2^75 

2L65 

2.25 

i'.05 

3^40 

5^00 

2^65 

2A0 

s!68 

l!62 

19 

1.45 

2.30 

2.50 

2.75 

21.15 

3.85 

3.25 

4.00 

2.40 

2.35 

4.02 

1.60 

20   

1.55 

2.15 

2.33 

2.50 

2.10 

♦3.60 

3.10 

3.75 

2.25 

2.35 

3.08 

1.66 

21   

1.60 

21.20 

2.40 

2.45 

2.10 

3.40 

3.05 

8.70 

2.25 

3.25 

2.72 

1.68 

22   

1.55 

2.00 

4.15 

2.35 

2.15 

3.25 

2.75 

10.42 

2.15 

4.05 

3.48 

1.69 

23   

1.50 

2.05 

4.75 

2.63 

2.25 

3.10 

2.65 

6.85 

2.05 

3.80 

2.67 

1.75 

24   

1.45 

2.00 

3.70 

3.95 

2.35 

2.90 

3.15 

5.40 

1.95 

2.80 

2.50 

1.70 

25   

1.45 

1.95 

4.15 

2.95 

2.65 

2.80 

2.70 

4.95 

1.95 

2.50 

2.45 

1.60 

2©   

1.50 

1.80 

3.45 

3.02 

3.30 

2.75 

2.70 

4.15 

3.20 

2.35 

2. 28 

1.60 

2?'   

1.75 

3.10 

2.90 

3.00 

21.80 

2.60 

3.70 

3.65 

2.25 

2.21 

1.60 

28  __,  

1.85 

2.95 

2.70 

2.85 

2.65 

2.55 

3.45 

2.60 

2.10 

2.14 

1.58 

2y   

1.95 

2.89 

2.65 

2.55 

2.45 

S.2E 

2.20 

2.05 

2.06 

1.56 

30   

1.95 

2.55 
2.50 

2.50 
2.50 

2.47 
2.45 

2.35 

S.0£ 
2.9( 

2.05 

1.95 
1.95 

2. 0G 

2.27 

1.55 

31   

NOTE — Stage-discharge  relation  Jan.  4  and  5  affected  by  ice. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1   

1.65 

3.35 

3.25 

2.25 

1.96 

2.20 

3.15 

4.57 

2.08 

2.22 

1.98 

2.12 

2   

1.69 

5.20 

3.05 

1.80 

2.02 

2.22 

3.34 

4.02 

2.00 

2.14 

1.78 

1.94 

1.66 

4.05 

2.85 

1.75 

2.30 

2.74 

3.15 

3.82 

2.00 

2.84 

1.72 

1.90 

4   

1.59 

3.52 

2.70 

1.75 

2.42 

3.90 

4.16 

3.60 

2.12 

2.26 

1.6S 

1.82 

5   

1.58 

3.45 

2!.  70 

1.80 

2.22 

6.62 

5.84 

3.38 

3.14 

2.08 

1.65 

1.82 

6   

1.98 

3.00 

2.60 

1.88 

2.38 

6.20 

4.75 

3.18 

2.48 

2.00 

2.09 

2.86 

2.00 

2.80 

3.40 

1.98 

2.38 

4.92 

4.58 

3.06 

2.24 

2.04 

2.22 

21. 53 

8   

1.70 

2.70 

3.60 

2.09 

2.38 

4.15 

4.20 

2.96 

2.15 

2.14 

2.85 

2.10 

9   

1.70 

2.58 

5.10 

3.40 

2.31 

3.84 

3.92 

2.87 

2.35 

1.96 

2.51 

2.25 

10 

2.09 

2.48 

5.15 

4.08 

2i.30 

5.05 

3.64 

2.74 

2.13 

1.90 

4.19 

5.35 

11   

1.98 

2.68 

4.00 

3.40 

2.30 

0.55 

3.52 

2.66 

2.09 

1.89 

2.70 

3.79 

12 

2.12 

2.75 

3.75 

2.95 

2.38 

8.79 

3.85 

2.79 

2.04 

1.96 

2.38 

3.36 

13   

2.00 

3.30 

3.85 

2.90 

2.44 

9.46 

4.65 

3.31 

2.04 

1.86 

2.46 

2.94 

14   

1.88 

2.78 

4.00 

2.55 

2.43 

6.50 

3.921 

3.04 

2.41 

1.84 

2.30 

2.61 

15   

2.48 

2.68 

3.65 

2.38 

3.12 

5.32 

3.80 

2.79 

2.14 

1.88 

2.12 

2.49 

16   

2.80 

2.58 

3.30 

2.45 

2.68 

5.60 

3.88 

21.66 

3.53 

2.18 

2.05 

2.40 

17      -    -  - 

2.70 

2.55 

3.30 

2.50 

2.78 

7.08 

5.68 

2.62 

5.62 

1.86 

2.00 

2.29 

18     

2.25 

2.48 

3.20 

2.40 

2.90 

5.80 

5.34 

2.62 

5.05 

1.88 

3.38 

2.18 

19   

2.12 

2.40 

3.00 

2.27 

3.18 

5.44 

4.66 

2.60 

4.02 

2.24 

2.92 

2.09 

20   

2.00 

Z.34 

2.80 

2.28 

2.70 

5.04 

4.31 

2.60 

3.52 

1.92 

2.62 

2.02 

21   

1.95 

2.25 

2.80 

2.30 

2.74 

4.46 

5.44 

3.55 

1.84 

2.50 

2.00 

22   

1.94 

2.25 

2.58 

2.26 

2.67 

4.24 

4.84 

3.04 

1.79 

2.42 

1.*) 

23    

1.92 

2.25 

2.58 

2.22 

2.65 

4.28 

4.65 

2.97 

1.78 

2.27 

1.93 

24   ,  

2.07 

2.25 

2.60 

2.22 

2.62 

4.62 

4.29 

2.75 

1.80 

2.12 

1.90 

1.96 

2.28 

2.55 

2.20 

2.50 

4.70 

3.80 

2.1a 

2.56 

1.79 

2.07 

1.96 

26   

1.95 

4.13 

2.50 

2.09 

2.20 

4.86 

3.64 

2.30 

2.43 

1.74 

2.04 

1.90 

2.18 

6.52 

2.50 

2.09 

2.12 

4.64 

3.89 

2.26 

2.35 

1.72 

1.99 

1.87 

28       ~I  III 

3.84 

4.45 

2.50 

2.15 

2.20 

4.W 

4.40 

2.20 

2.26 

1.70 

2.00 

3.34 

29   

2.95 

3.85 

2.39 

3.22 

2.25 

3.81 

3.95 

2.17 

2.22 

1.68 

2100 

2.3? 

30   

2.65 

3.65 

2.26 

2.16 

3.521 

3.74 

2.12 

2.19 

1.65 

1.96 

3.46 

31   

2.76 

2.25 

2.26 

3.32 

2.08 

1.9b 

2.76 

NOTE— Stage-discharge  relation  not  affected  by  ice.     Gage  height  May  21-24  not  observed 
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DaiUl  discharge,  in  second-feet,  of  Frankstoivn  Branch  Juniata  River  at  Williamsburg,  for  the 
"  year  ending  September  30,  1920   


Day 


1919-1920 


Oct. 


31  — 


Nov.  Deo 


86 
92 
85 
76 
74 

1 16 

150 

94 

94 
171 

146 
171 
150 

126 
260 

337 
310 
204 
171 
150 

140 
138 
134 
160 
1421 

140 

193 
682 
380 
297 

334=1. 


527 
1,400 

707 
564 
527 

395 
337 
310 
284 
260 

284 
324 
492 
3B7 
310 

284 
272 
260 
237 
226 

204 
204 
204 
204 
215 

811 

2,350 
950 
682 
602 


457 
395 
351 
310 
310 

284 
527 
602 
1,340 
1,400 

767 
682 
682 

767 
602 

492 
492 
457 
:;:>.-, 
337' 

337 
284 
284 
284 
272 

260 
260 
260 
237 
20, 

20t 


Jail. 


Feb. 


204 
112 
103 
103 
112 

126 
146 
171 
527 
811 

52' 
381 
365 
272 
237 

248 
260 
237 
204 
215 

215 
•an 

193 
193 
193 

171 

m 

182 
193 
182 

204 


Mar. 


142 
150 

215 
237 
193 

237 
2; 
237 
215 
215 

215 
237 

248 
248 
426 

310 
337 
365 
4S7 

•310 

324 
297 
297 
284 
260 

193 
171 

19: 
204 


Apr. 


193 
193 

324 
724 
2,430 

2,110 
1,220 
855 
682 
1,280 

2,430 
4,710] 
6,500 

l!'460 

1,660 

2,870 
1,800 
1,520 
1,280 

1,000 
855 
900 
1,050 
1,100 

1,220 
1,050 
855 
682 
564 

'  49  2 


May 


457 
492 

J  457 
855 

1,800 

1,160 
1,050 
855 
724 

602 

504 
•  6S2 
1,050 

724 
682 

724 
1,730 
1,460 
1,100 

900 

1,520 
1,160 
1,050 
900 
724 

602 
724 
950 
767 
640 


June 


1,050 

767 
682 
602 
527 

457 
425 
380 
351 
324 

297 
337 
492 

395 
337 

297 
284 
284 
284 
284 

360 
300 
260 
240 
237 

215 
204 
193 
182' 
171 


July 


171 

150 
150 
171 


260 
204 
182 
226 
182 

171 
160 
160 
237 
182 

864 

1,1 

1,280 
767 
664 

602 
395 
380 
324 
272 

248 
226 
204 
193 
193 


171  — 


Aug. 


193 
182 
351 
204 
171 

150 
160 
182 
142 
130 

128 
142 
123 
119 
126 

193 
123 
126 
204 
134 

119 
110 
109 
112 
110 

102 
98 
94 
90 
85 

140 


324 


NOTE!— Stage  discharge  relation  nol 
cause  of  no  gage  height  record. 


affected  by  ice.     Discharge  May  81-24  estimated,  be- 


Monthlv  Discharge  of  Franlcstoton  Branch  Juniata  River  at  Williamsburg,  for  the  year  ending 

September   30,  1920 


(Drainage  area,   295  square  miles) 


Month 


1919-1920 


October  — 
November 
December  . 
January 
February  . 

March   

April   

May   

June   

July   

August  _-- 
September 


Discharge  in  Second-feet 


Maximum 


The  year 


350 
400 
811 
457' 
500 
800 
050 
660 
351 
855 
,520 


Minimum 


5,500 


74 
204 
204 
103 
142 
193 
457 
171 
150 
85 
85 
115 


74 


Mean 


188 

494 
469 
241 
257 
1,460 
904 
367 
363 
144 
230 
284 


Run-off 


Second-feet 
per  square 


451 


0.637 
1.67 
1.59 
.817 
.871 
4.95 
3.061 
1.24 
1.231 
.488 
.780 
.963 


1.53 
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SUSQUEHANNA  BASIN— STATION  NO.  36 


LITTLE  JUNIATA  RIVER  AT  TYRONE 


Location.' — At  single-span   steel  highway   bridge,  Pennsylvania 
Avenue,  Tyrone,  Blair  County. 
Drainage  Area. — 107  square  miles. 

Records  Available. — August  22,  1918,  to  December  31,  1919,  and 
April  1,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge ; 
read  to  hundredths  twice  daily  by  PL  W.  Waple;  during  high  stages 
more  frequently.  Elevation  of  gage  zero  877.04  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Both  banks  are  high.  Bed  is  composed  of 
gravel  and  rock.  Control  is  at  a  riffle  about  700  feet  below  gage, 
Stage-discharge  relation  for  medium  and  high  stages  is  affected 
by  backwater  from  Bald  Eagle  Creek,  which  confluences  with  the 
Little  Juniata  about  200  feet  below  gage. 

Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  6.98  feet  at  6  a.  m.  May  22;  minimum,  0.99  foot 
September  30. 

1919-1920:  Maximum  gage  height  during  the  nine  months  record, 
estimated  from  hydrograpb,  5.3  feet  at  11  p.  m.  November  26;  mini- 
mum 0.98  foot  at  5.25  p.  m.  October  4. 

ice.— Stage-discharge  relation  usually  affected  by  ice. 

Gage  heights  obtained  at  this  station  are  for  Flood  Warning 
purposes. 

The  following  discharge  measurement  was  made  by  Ferris  and 
Snavely:  No.  2,  August  14,  1919:  Gage  height,  1.08  feet;  discharge, 
35  second-feet. 
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Daily  Mean  Gage  Height 


in  feet,  of  Little  Juniata  River  at  Tyrone, 
1918,    to   September   SO,  1920 


for  the  period  October 


Day 

Oct. 

Nov. 

Dec. 

J  an. 

1  CD. 

AT  n  r 

P  • 

J.  O  l  O™  I  f  J.  t7 

i   

1.46 

3.10 

1.70 

2.81 

1.90 

3.35 

1.98 

2 

1.40 

2.76 

1.61 

;  2.54 

1.90 

3.01 

1.94 

3   

1.50 

2.56 

1.66 

2.74 

1.78 

2.79 

1.93 

4   

1.46 

2.50 

1.70 

2.88 

1.88 

2.63 

1.98 

5   

1.42 

2.39 

1.66 

2.55 

1.77 

2.65 

1.89 

21.13 

2.16 

1.60 

2.52 

1.64 

2.58 

1.83 

7 

ll47 

2.02 

1.54 

2.49 

1.64 

2.48 

1.81 

8   

1.47 

1.98 

1.53 

2.34 

1.58 

2.43 

1.77 

9   

10   

1.46 
1.44 

1.92 
1.83 

1.50 
1.50 

2.28 

2.24 

1.54 
1.58 

3.68 
2.93 

1.76 

1.82 

1.40 

1.72 

2.20 

2.20 

1.23 

2.76 

2.16 

12 

1.50 

1.66 

2.14 

2.19 

1.60 

2.55 

2.13 

13   

1.48 

1.64 

2.74 

2.17 

1.62 

2.47 

1.92 

14   

1.40 

1.62 

3.221 

2.12 

2.76 

2.35 

1.S7 

15   

1.33 

1.60 

3.29 

1.99 

2.43 

2.36 

16 

1.32' 

1.58 

2.89 

1.91 

2.00 

2.67 

2.39 

17   

18   

1.30 
1.28 

1.71 
2.94 

2.72 
2.48 

1.94 

2.00 

1.86 
1.86 

2.63 
3.62 

2.89 
2.67 

19   

1.27 

2.33 

2.42 

3.00 

1.64 

3.3S 

21. 55 

20   

1.34 

2'.  33 

2.34 

1.95 

1.68 

3.12 

2.42 

93. 
22 

1.56 
1.46 

2.16 
2.08 

2.24 
4.59 

1.92 
1.82 

1.78 
1.84 

2.93 
2.75 

2.33 
2.27 

23   -- 

1.35 

2.05 

3.82 

2.34 

1.74 

2.57 

2.21 

24   

1.30 

2.00 

2.92 

2.71 

1.79 

2.43 

2.37 

25  —   

1.64 

1.96 

3.31 

2'.5f 

2.14 

f>  Of. 
6.0C 

2  22 

20   

2.24 

1.91 

3.01 

2.34 

2.5* 

2.31 

2.07 

27   

1.94 

1.84 

2.8U 

2.26 

2.40 

2.42 

2.00 

28   

1.87 

1.90 

2.61 

2.20 

2.61 

2.47 

1.96 

20  -  

1.96 

l.se 

2.46 

2.14 

2.2£ 

1.91 

30   

2.9a 

1.80 

2.40 

2.02 

2.1] 

1.88 

31   

4.11 

2.4C 

1.97 

2.0E 

May 


June 


July 


2.34 
2.44 
2.28 
2.24 
2.22 

2.11 

2.66 
2.34 
3.46 
4.84 

4.217 
3 
3.32 
3.101 
2.90 

2.72 
3.92 
3.09 
2.92 
3.37 

5.38 
6.14 
4.50 
3.84 
3.44 

3.21 
3.01 
2.76 
2.60 
2.43 
2.22 


2.26 
2.15 
2.06 
1.98 
1.92 

1.90 
1.84 
2.08 
2.08 
1.96 
1.79 
1.74 
1.67 
1.96 
2.50 

2.13 
1.76 
1.74 
1.68 
1.74 

1.73 
1.53 
1.44 
1.42 
1.44 

1.94 
2.62 
1. 

1.72 
1 


Aug. 


1.59 
1.51 
1.46 
1.42 
1.38 
1.37 
1.31 
1.27 
1.25 
1.33 

1.40 
1.31 
1.54 
1.47 
1.61 

1.75 
1.45 
1.32 
1.28 
1.33 

1.68 
1.68 
1.51 
1.27 
1.23 

1.17 
1.14 
1.21 
1.19 
1.09 

1.10 


Sept. 


NOTE' — Ice  effects  were  probably  negligible  during  the  year. 


Day 


1919-1920 


Oct. 


Nov. 


1.02 
1.01 
1.00 
.98 
1. 

1.43 
1.20 
1.09 
1.36 
2.28 

1.61 
1.68 
1.47 
1.46 
1.82 

1.86 
1.97 
1.81 
1.74 
1.62 

1.52 
1.94 
1.80 
1.77 
1.62 

2.38 
2 

2.<!S 

2.55 
2.50 

2.48 


2.88 
3.82 
3.24 
2.89 
2.70 

2.54 
2.38 
2.29 
2.22 
2.07 

2.42 
2.68 
2.67 
2.49 
2.36 

2.28 
2.18 
2.12 
2.03 
1. 

1.89 
1.80 
1.80 
1.87 
1. 

3.40 
4.20 
3.28 
3.02 
2.93 


Dec. 


2.58 
2.44 
2.32 
2.22 
2.14 

2.12 
2.55 
2.40 
3.58 
3.27 


•  hiii. 


2 . 

2.75 
3.84 
3.02 
2.68 

2.48 
2.52 
2.45 
2.25 
2.12 

2.14 
2.00 
2.00 
2.06 
1.97 

1.87 
1.90 
1.84 
1.76 
1.72 

1.72 


Feb.  Mar. 


Apr. 

May 

June 

July 

Aug. 

Seut. 

2.56 

3.38 

1.63 

1.67 

1.32 

1.42 

2 . 60 

3.09 

1.58 

1.62 

1.15 

1.34 

2.37 

3.01 

1.58 

1.69 

1.04 

1.29 

3.38 

2.80 

1.56 

1.51 

1.02 

1.26 

3.94 

2.68 

2.18 

1.46 

1.00 

1.22 

3.46 

2.62 

1.85 

1.46 

1.15 

2.05 

3.29 

2.50 

1.68 

1.62 

1.35 

1.66 

3.04 

2.28 

1.58 

1.55 

1.55 

1.40 

2.84 

2.12 

1.64 

1.45 

1.46 

1.33 

2.70 

2.06 

1.51 

1.40 

2.45 

2.73 

2.58 

2.07 

1.48 

1.38 

2.06 

2.90 

2.52 

2.15 

1.47 

1.40 

2.05 

2.58 

3.35 

2.50 

1.46 

1.38 

1.65 

2.45 

2.92 

2.16 

1.45 

1.37 

1.55 

2.22 

2.66 

2.00 

1.41 

1.34 

1.88 

2.08 

2.92 

•  1.98 

2.29 

1.28 

1.70 

2.10 

4.04 

1.98 

4.95 

1.20 

2.31 

1.82 

3.53 

1.94 

4.31 

1.22 

2.42 

1.72 

3.37 

1.92 

3.12 

1.49 

2.04 

1.67 

3.66 

1.90 

2.84 

1.28 

2.02 

1.63 

4.30 

2.82 

2.71 

1.21 

1.88 

1.60 

3.80 

2.39 

2.42 

1.16 

1.82 

1.56 

3.52 

2.30 

2.29 

1.36 

1.72 

1.52 

3.27 

2.2S 

2.14 

1.75 

1.61 

1.50 

3.02 

2.18 

2.06 

1.34 

1.51 

1.47 

2.78 

2.06 

1.91 

1.20 

1.48 

1.44 

2.93 

2.00 

1.86 

1.15 

1.41 

1.50 

3.15 

1.95 

1.80 

1.08 

1.48 

1.90 

3.06 

1.8S 

1.76 

1.05 

1.42 

1.56 

3.01 

1.76 

1.71 

1.04 

1.42 

3.55 

1.6S 

1.12 

1.85 

NOTE — G age  height  Jan.  1  to  Mar.  31  not  observed. 
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SUSQUEHANNA  BASIN— STATION  NO.  37 


RAYSTOWN  BRANCH  JUNIATA  RIVER  AT  SAXTON 


Location. — At  two-span  steel  highway  bridge,  Saxton,  Bedford 
County. 

Drainage  Area. — 790  square  miles. 

Records  Available. — August  31,  1911,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  D.  R.  Jenkins.  Elevation  of  gage  zero  789.91  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Banks  are  subject  to  overflow  during  high 
stages.  Control  is  at  a  heavy  boulder  riffle  about  350  feet  below 
gage;  probably  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  stage  observed 
during  the  year,  10.56  feet  at  2  p.  m.  and  5  p.  m.  May  22,  (dis- 
charge, 17,800  second  feet)  ;  minimum,  0.70  foot  October  16-24 
(discharge,  110  second-feet). 

1919-1920 :  Maximum  stage  during  the  year,  12.0  feet  observed  at 
9  p.  m.  March  5  (discharge,  22,700  second-feet)  ;  minimum,  0.95  foot 
on  October  3  (discharge,  150  second-feet). 

Ice. — Stage-dis charge  relation  usually  affected  by  ice. 

Accuracy—  Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  fairly  well  defined  below  1,000  second-feet 
and  well  defined  between  1000  and  22,000  second-feet,  Gage  read 
to  tenths  twice  daily  until  August  11,  1919:  to  hundredths  twice 
daily  since  that  date;  during  high  stages  more  frequently.  Daily 
discharge  ascertained  by  applying  daily  mean  gage  height  to  rat- 
ing table.  Results  good,  except  those  for  low  stages  which  are 
fair. 
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Discharge  Measurements  of  Baystown  Branch  Juniata  River  at  Saxton,   during  the  period 
October  1,  1918,  to  September  SO,  1020 


1919 

32 

Aug.  11 

1920 

33 

Jan.  20a 

34 

Feb. 10a 

35 

Mar.  3b 

36 

May  21 

37 

21 

38 

Aug.  28 

H.  L.  Landis, 


H.  B.  Graves,  . 
do 
do 

O.  W.  Hartwell, 
H.  L.  Landis,  __. 
do 


Feet. 
1.30 


3.99 
2.93 
2.30 
2.73 
2.74 
1.67 


a  Measurement  made  through  complete  ice  cover, 
b   Measurement  made  through  partial  ice  cover. 


Sec.  ft. 
226 


451 
581 
607 
948 
1,050 
392 


Daily  Mean  Gage  Height,  in  feet,  of  Baystown  Branch  Juniata  Biver  at  Saxton,  for  the  period 
"  October  1,  19JS,  to  September  30,  1920 


Day 


1918-1919 


1 

2 
3 
4 
5 
6 
7 
$ 
'.) 
W 

11 
12 
13 
14 
15 


Oct. 


16   

17-  

13   

19   

20  


21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Nov. 


0.9C 
.90 
.90 
.90 
.80 
.80 
.90 
.90 
.95 
.95 

.90 
.80 

.80 


.70 

■70 

.70 
.70 
.70 

.70 
.70 
.70 
.70 
.75 

.90 
1.10 
1.00 
1.00 
1.15 

1.25 


Dec.  Jan. 


1.55 
1.60 
1.50 
1.50 
1.45 
1.25 
1.10 
1.00 
1.00 
1.00 

1.00 
.90 
.90 
.90 

.90 

.!)() 

.90 
1.0E 
1.30 
1.55 

1.45 
1.30 
1.25 
1.20 
1.20 

1.20 
1.10 
1.15 
1.20 
1.10 


1.10 
1.10 
1.10 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.15 

1.40 
3.30 
3.30 
3.85 
3.70 

3.45 
3.25 
2.95 
2.50 
2.15 

1.90 
2.20 
4.30 
4.45 
3.85 

3.65 
3.45 
3.10 
2.80 
2.45 


2.20 


Feb.  !  Mar.- 


3.20 
4.45 
4.85 
4.30 
3.25 
3.00 
2. SO 
2.30 
2.40 
2.15 

1.85 
1.65 
1.50 
1.50 
1.40 

1.45 
1.70 

2.00 
2.45 
2.  60 


I 


1.85 
1.80 
1.65 
1.75 
1.75 
1.70 
1.55 
1.50 
1.50 
1.50 

1.40 
1.30 
1.35 
1.80 
2.45 

1.40 
1.70 

1.95 
1 

1.75 


Apr. 


2.4U 
3.25 
3.65 
3.45 
3.15 
2.95 
2.65 
2.50 
3.25 
4.10 

3.75 
3.45 
3.15 
2.95 
2.75 

2.70 
3.00 
3.30 
3.25 
3.15 


2.40 
2.30 
2.20 
2.10 
2.00 
2.00 
1.90 
1.80 
1.70 
1.60 

1.65 
1.85 
2.05 
1.90 
1.80 


May 


2.25 

1.70 

2.80 

2.60 

2.10 

1.85 

2.40 

2.50 

2.00 

1.80 

2.15 

2.40 

2.75 

1.90 

2.30 

2.25 

3.20 

1.95 

2.35 

2.35 

2.95 

1.95 

2.25 

2.15 

2.75 

2.75 

2.25 

2.00 

2.55 

2.45 

3.25 

1.90 

2.45 

3.20 

1.85 

2.75 

1.80 

2.05 

2.55 

.llllir 


July 


Aug. 


1.70 
1.95 
2.20 
2.15 
2.10 
2.00 
2.00 
2.15 
2.75 
5.90 

7.15 
5.75 
4.50 
3.80 
3.45 

3.45 
3.35 
3.75 
3.60 
3.30 

6.20 
10.00 
7.60 
5.55 
5.00 

4.40 
3.95 
3.30 
3.00 
2.60 

2.35 


2.25 
2.10 
2. 00 
1.90 
1.85 
1. 
1. 
1.95 
2.65 
3.65 

3.35 
2.55 
2.05 
1.75 
1.85 

2.55 
2.50 
1.95 
1.80 
1.70 

1.75 
1.85 
1.65 
1.50 
1.45 

1.40 
3.15 
2.10 
1.85 
1.65 


1.45 
1.75 
1.55 
1.30 
1.15 
2.33 
1.75 
1.75 
1.45 
1.30 

1.45 
1.65 
1.55 
2.45 
2.85 

4.15 
3.40 

a. 40 

2.10 
2.00 

1.90 

2.05 
2.40 
2.95 
2.00 

1.80 
1.66 
1.55 
1.55 
1.95 

2.10 


Sept. 


1.80 
1.50 
1.35 
1.20 
1.25 
1.40 
2.00 
1.95 
1.60 
1.45 

1.34 
1.25 
1.32 
1.44 
1.50 

1.43 
1.70 
3.04 
2. 
2.50 

1.93 
1. 
2.24 
2.05 
1.72 

1.52 
1.42 
1.36 
1  .31 
1.29 

1.32  . 


1.42 
1.28 
1.22 
1.20 
1.18 
1.13 
1.10 
1.08 
1.04 
1.07 

1.18 
1.29 
1.21 
1.12 
1.03 

1.00 
1.00 

-.98 
.96 
.94 

.96 
.98 
1.12 
1.42 
1.38 

1.24 
1.09 
1.04 
.99 
.98 
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Daily  Mean  Gage  Height,  in  feet,  of  Raystown  BranCh  Juniata  River  at  Saxton,  for  the  period 
October   1.   1918.  to   September   30.  1920 


Day 

Oct. 

Nov. 

Dee. 

Jan. 



Feb. 



Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 



\ 

0.9S 

2.4f 

3.15 

J  .85 

3.19 

2.32 

2.55 

3.60 

1.72 

1.92 

1.12 

1.84 

o 

.99 

3.64 

2.92 

1.79 

3.22 

2.48 

2.35 

3.90 

1.66 

1.86 

1.15 

1.82 

3 

.95 

3.94 

2.70 

1.75 

3.55 

2.70 

2.22 

3.75 

1.70 

1.95 

1.30 

1.60 

4, 

1.00 

3.30 

2.45 

2.34 

3.60 

4.06 

2.25 

3.40 

1.85 

2.40 

1.26 

1.51 

5 



1.11 

■  2.85 

2.25 

'  2.25 

3.29 

7.48 

3.10 

'  3.03 

2. JO 

2.20 

1.20 

1.50 

r, 

1.14 

2.54 

2.05 

2.65 

3.05 

.  7.56 

4.65 

2.94 

2.75 

1.90 

1.20 

2.80 

7 

1.06 

2.16 

2.18 

2.55 

2.90 

5.15 

4.40 

2.80 

2.26 

1.63 

2.05 

4.05 

8 

1.16 

2.06 

2.80 

,  2.43 

2.92 

4.10 

4.18 

2.65 

2.09 

1.61 

2.68 

2.71 

9 

1.16 

1.96 

3.38 

(  4.84 

2.96 

3. 82 

3.95 

2.46 

2.00 

1.60 

2.15 

2.42 

10 

1.11 

1.84 

3.95 

5.35 

3.04 

4.46 

3.50 

2.32 

1.88 

1.58 

2.30 

2.84 

1.10 

1.82 

4.04 

3.91 

3.10 

6.85 

3.36 

2.26 

1.80 

1.55 

2.10 

3.60 

12 

1 .25 

1.94 

3.58 

3.0,5 

3. OS 

7.68 

3.28 

2.1? 

1 .76 

1 .50 

2.12 

2.9S 

13 

1.91 

2.08 

3.36 

3.02 

2.98 

8.10 

3.25 

5.82 

1.80 

1.48 

2.00 

2.66 

14 

1.H5 

2.30 

3.  SO 

2.W1 

2.85 

7.00 

3.26 

4.4^ 

1 .  SO 

1.50 

1.90 

2.47 

15 

1.85 

2.22 

3.39 

2.55 

2.70 

5.35 

3.09 

4.04 

2.20 

1.49 

1.84 

2.20 

16- 

1.19 

2.06 

3.26 

3.22 

2.70 

4.S5 

3.03 

3.53 

5.79 

1.54 

2.20 

2.03 

17 

1.88 

2.0O 

3.36 

3.10 

'2.90 

5.03 

3.42 

3.21 

6.50 

1.46 

2.45 

1.90 

18 

2.05 

1.93 

3.12 

3.42 

.  3.12 

4.95 

3.80 

2.95 

6.35 

1.36 

3.41 

1.72 

19 

1.92 

1.88 

2.60 

3.51 

3.20 

4.S8!  3.63 

2.78 

5.33 

1.31 

3.76 

1.66 

20 

1.66 

1.78 

2.38 

3.58 

3.32 

'4.45 

3.56 

2.70 

4.20 

1.39 

2.90 

1.60 

21 

1.58 

1.68 

2.31 

3.75 

3.25 

4.15 

3.58 

2.63 

3.81 

1.32 

2.60 

1.53 

22 

1.49 

1.59 

2.35 

3.7S 

2.98 

4.02 

3.90 

2.55 

3.58 

1.22 

2.45 

1 .49 

23 

1.51 

1.54 

2.38 

3.65 

2.85 

3.85 

3.71 

2.29 

3.05 

1.16 

2.25 

1.43 

24 

1 .56 

1.52 

2.25 

3.4S 

2.72 

3.79 

3.5ft 

2'.  IS 

2. 88 

1.10 

2.08 

1 .39 

25 

1.54 

1.59 

2  '.12 

3.35 

2]  62 

3.62 

3.25 

2.10 

2.78 

1.10 

1.95 

1.39 

26 

1.52 

2.25 

2.12 

3.32 

2.60 

3.68 

3.02 

2.10 

2.75 

1.11 

1.79 

1.39 

27 

1.59 

4.00 

2.02 

3.30 

2.52 

3.55 

3.02 

2.08 

2.40 

1.10 

1.72 

1.38 

28 

1.95 

4.76 

2.00 

;  3.23 

2.44 

3.46 

3.20 

1.96 

2.18 

1.07 

1.65 

1.75 

29 

1.92 

3.85 

2.00 

3.26 

2.32 

3.29 

3.44 

1.92 

2.07 

1.05 

1.67 

1.55 

30 

2.23 

3.56 

1.96 

3.29 

3.05 

3.26 

1.84 

2.48 

1.05 

1.86 

1.69 

31 

1.98 

1.89 

3.30  • 

2.85!-  

1.80 

1.05 

1.98 

NOTE .— Sta ge-discharge  relation  Jan.  4-10  and  Jan.  15  to  Mar.  3,  1920,  affected  by  ice 


Daily  discharge,   in  second-feet,   of  Raystnwn  Branch  Juniata  River  at  Saxton,   for  the  period 
October  1.  1918.  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

M  a  5 

June 

July 

Aug.  | 

Sept. 

1918-1919 

1   

141 

298 

177 

1.600 

420 

775 

775 

356 

658 

265 

398 

250 

2   

141 

316 

177 

3 ,860 

39s 

1.600 

695 

463 

552 

377 

280 

223 

3  ,_  

141 

?.so 

9,1(111 

f^n 

in  1 

1QO 

4   

141 

280 

158 

3,100 

377 

1,840 

55? 

58« 

442 

223 

199 

199 

5   

125 

265 

158 

1,600 

377 

1,600 

494 

552 

420 

188 

211 

199 

fi  

125 

211 

17", 

1.360 

356 

1 ,310 

1W 

494 

ROS 

73R 

"sr 

lis 

141 

177 

177 

695 

.  29S 

1.000 

442 

49-1 

398 

377 

4:)4 

177 

8 

141 

158 

IT 

«95 

280 

•  860 

393 

F^l 

J  6?. 

377 

463 

177 

9   

150 

158 

177 

775 

289 

1,600 

356 

1,100 

1  ,000 

265 

316 

168 

10   

150 

158 

188 

586 

280 

2,800 

316 

6,000 

2,100 

223 

265 

168 

11   

141 

158 

250 

420 

250 

2,370 

336 

8,740 

1,840 

265 

236 

199 

12   

125 

141 

1,720 

336 

22B 

1,840 

420 

5.800 

905 

336 

211 

.  223 

13   

125 

141 

1,720 

280 

236 

1,600 

523 

3,420 

523 

298 

223 

199 

14  . 

125 

141 

2,370 

23D 

398 

1.310 

442 

2,370 

377 

SIS 

265 

177 

15   

125 

141 

2,230 

250 

818 

1,100 

39Si  1,840 

420 

1,200 

280 

168 

16   

110 

141 

1,840 

265 

250 

1,050 

494|  1,840 

905 

2,950 

265 

158 

17   

110 

141 

1,600 

356 

356 

1,360 

1,420 

1,840 

860 

1,840 

356 

158 

18   

110 

168 

1,310 

860 

494 

463 

1,720 

1,420 

2,370 

463 

775 

1,420 

158 

19   

110 

223 

819 

398 

1,600 

1,200 

2,100 

398 

552 

1,000 

150 

20   

110 

298 

586 

950 

377 

1,600 

1,100!  1,720 

356 

494 

860 

150 

21   

110 

265 

442 

658 

356 

1,150 

950 

6,600 

377 

442 

463 

150 

22   

110 

22s 

620 

552 

420 

775 

860 

15,900 

420 

523 

398 

158 

23   

110 

211 

3,100 

494 

398 

586 

775 

9,650 

336 

775 

658 

177 

24   

110 

199 

3,260 

1,100 

442 

695 

653 

5.409 

280 

1,310 

523 

250 

25   

118 

199 

2,370 

1,600 

463 

7.35 

735 

4,280 

265 

494 

356 

250 

20  _   

'  141 

199 

2,100 

1,310 

463 

658 

586 

3,260 

250 

39S 

280 

211 

27   

177 

177 

1,840 

1,100 

1,100 

658 

494;  2,650 

1,600 

336 

250 

177 

28   

158 

188 

1,480 

905 

818 

1,600 

442 

1,720 

552 

298 

236 

168 

29   

158 

199 

1,150 

818 

1,600 

420 

1,360 

420 

298 

223 

158 

30   

18S 

177 

818 

658 

1,100 

398 

960 

336 

463 

223 

15S 

31   

211 

620 

528 



905 

735 

552 

223 

222 


Daily  discharge,   in  second-feet,   of  Raystown  Branch  Juniata  River  at  Saxton,   for  the  period 
October  1,   1918,  to  September  30,  1920   


Oct. 


Nov. 


1 58 
158 
150 
158 
177 

18S 
168 
188 
188 
177 

177 
211 
442 
463 
420 

199 
442 

523 
442 
336 

316 
Ml 


280 
316 
468 
442 
loS 

494 


Dec. 


818 
2,100 
2,510 
1,720 
1,200 

905 
586 
523 
463 
420 

398 
463 
552 
695 
620 

523 
494 
494 
142 


356 
316 
298 
280 
316 

658 
2,650 
3,930 
2,370 
2,100 


Jan. 


1,600 
1,260 
1,050 
S18 

658 

523 
620 
1,150 
1,840 
2,650 

2,650 
2,100 
1,840 
1,970 
1,840 

1,720 
1,840 
1, 

950 
775 

695 
735 
775 
658 
552 

552 
■lift 

m 
m 

463 

442] 


Feb. 


;:os 
398 
377 
360 
360 

isEO 
320 
120 
750 
2,200 

2,510 
1,480 
1,360 
960 
750 

600 
050 
550 
500 
(40 

420 
420 

I  to 

500 
500 

500 
500 
460 
460 
460 

440 


Mar. 


400 

500 
750 
800 
600 

500 
140 
440 
500 
600 

650 
650 
600 
550 
£00 

550 
600 
850 
1,000 
1,200 

1,100 

950' 
800 
750 
700 

T» 
6.30 
600 
550 


Apr. 


600 
700 
900 
2,S0O 
9,420 

9,650 
4,640 
2,800 
2,370 
3,420 

7,860 
9,1 
10,800 
8,300 
5,020 

3,930 
4,280 
4,: 
4,100 
3,260 

2,930 
2,650 
2,370 
2,230' 
2,100 

2,230 
2,100 
1,970 
1,720 
1,360 

1,200 


May 


905 
7S5 
620 
658 
1,480 

3,590 
3,260 
2,950 
2,660 
1,970 

1,810 
1,720 
1,600 
1,720 
1,480 

1,480 
1,840 
2,370 
2>,230 
2,100 

2,100 
2,510 
2,230 
2,100 
1,600 

1,360 
1,360 
1,600 
1,840 
1,720 


June 


2,100 

2,510 
2,370 
1,840 
1,480 

1,310 
1,150 
1,000 
818 

695 

658 
620 
1,150 
3,260 
2,650 

2,100 
1,600 
1,310 
1,150 
1,050 

1,050 
905 
695 
620 
552 

552 
552 
463 
442 
420 

398 


July 


Aug.  Sept 


356 
336 
356 
420 


1,100 

668 
552 
494 
442 


377 
398 
398 
620 

5,800 
7,230 
7,020 

i,mo 

2,950 

2,370 
2,100 
1,420 
1,250 
1,150 

1,100 
775 
620 

523 


442 
420 
463 
775 
620 

442 
356 
311. 
316 
316 

298 
280 
280 
280 
280 

298 
265 
236 
223 
250 

223 
199 
188 
177 
177 

177 
177 
168 
168 
168 

168 


494 


NOTE  —Discharge  Jan.  4-10,  1920,  and  Jan.  15  to  Mar.  3  estimated,  because  ol  ice, 
from  discharge  measurements,  weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  Raystown  Branch  Juniata  River  at  Sarton,  for  the  period  October  I, 

I9is,  to  September  30,  1920 
(Drainage  area,  790  square  miles) 


Month 

Discharge  in  Second-feet 

Run- off 

Maximum 

Minimum  ■ 

Mean 

Second-feet 
per  square 
mile 

Depth  in 
inches 

1918-1919 



October   _    __   . 

211 

110 

135 

0.171 

0.20 

November  __   _  _   

316 

141 

201 

.254 

.28 

December  __  .   

3.260 

158 

1,100 

1.39 

1.60 

January    

3,930 

250 

1,020 

1.29 

1.49 

February    _     .  . 

1,100 

223 

415 

.525 

.55 

March     .  ...   

2,8(10 

586 

1,340 

1.70 

1.96 

April  ______ 

1,420 

316 

640 

.810 

.90 

May      _    _                          _  _ 

15,000 

356 

3,090 

3.91 

4. 31 

.Time  __  _  _      _         _  _ 

2.100 

250 

627 

.794 

.89 

July  _    —  __   

2,950 

18S 

605 

.766 

.88 

Aurrust  __ 

1.450 

199 

:S.| 

.492 

.5ff 

September  __  ,  _         __  __ 

250 

150 

185 

.234 

.26 

The  year   

15,900 

110 

820 

1.04 

14.09 

1919-1920 

i 

October           __     _  __   

658 

150 

306 

0.387 

0.45 

November  _   

3.930 

280 

987 

1.25 

1.40 

December               _     _  _  _  _ 

2,650 

442 

1,150 

1.46 

1.68 

January     _   _  __       ___  __ 

2,510 

320 

668 

.846 

.98 

February  

1,200 

400 

672 

.851 

.92 

Mp.rch  _   

10,800 

600 

3,930 

4.97 

5.73 

Anril   

3,590 

620 

1,850 

2.34 

2.61 

May      _    _  __    .        ._  _    __  _ 

3,200 

39S 

1,210 

1.53 

1.76 

June             __   __ 

7,230 

336 

1,-590 

2.01 

2.24 

Ju'y    _   

775 

168 

295 

.373 

.43 

August        __  __  _    _ 

2,370 

177 

619 

.784 

.90 

September              _            __  _ 

2,650 

250 

642 

.813 

.91 

The  year      ...  __ 

10,800 

150 

1,160 

1.47 

20.01 

SUSQUEHANNA  BASIN— STATION  NO.  38 


TUSCARORA  CREEK  NEAR  PORT  ROYAL 


Location.— At  single-span  steel  highway  bridge  about  two  miles 
southwest  of  Port  Royal,  Juniata  County. 
Drain  age  Area.- — 205  square  miles. 

.  Records  AtiailaUe. — August  21.  1911,  to  September  30,  1920. 
Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  Stuart  Groninger. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Beth  banks  are  low  but  not  subject  to  over- 
flow except  during  extremely  high   stages.    Bed  is  composed  of 


15m 
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gravel  and  rocks.  Control  is  at  a  riffle  about  500  feet  below  gage; 
practically  permanent. 

Extremes  of  Discharge:— 1918-1919:  Maximum  stage  observed 
during  the  year,  12.25  feet  at  9.20  a.  m.  and  11  a.  m.  May  21 
(discharge  from  extension  of  rating  curve,  9,550  second-feet)  ;  mini- 
mum, 2.18  feet  at  7  a.  m.  September  20  (discharge,  18  second-feet). 

1919-1920 :  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  12.6  feet  at  4  a.  m.  March  6,  stage-discharge  relation  affected 
by  ice,  discharge  not  determined ;  minimum,  2.20  feet  at  6.30  a.  m. 
July  30  and  7  a.  m.  August  7  (discharge,  20  second-feet). 

ice— Stage-discharge  relation  usually  affected  by  ice. 

A ceuracy.— Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Eating  curve  fairly  well  defined  below  100  second-feet  and 
well  denned  between  100  and  5,000  second-feet.  Gage  read  to  hun- 
dredths twice  daily ;  during  high  stages  more  f reqently.  Daily  dis- 
charge ascertained  by  applying  daily  mean  gage  height  to  rating 
table.    Results  good  except  those  for  low  stages,  which  are  fair, 


Discharge  Measurements  of 


Tuscarara  Creek  near  Port  Xogal,  during  the  period  October  1,  1918, 
to  September  30,  199.0 


24 
2D 
26 
27 


1920 
Jan.  VSt 
Feb.  13c 
Mar.  4d 
May  19 


H.  B.  Graves 
do 
do 

O.  W.  Hartwell 


a  Measurement  made  by  wading  100  feet  above  gage, 
b  Measurement  made  through  complete  ice  cover  100  feet  below  gage, 
c  Measurement  made  through  complete  ice  cover  20  feet  be  ow  gage, 
d  Measurement  made  through  complete  iee  cover  l»  feet  below  gage. 


22.1 


Daily  Mean  Gage  Height,  in  feet,  of  Ttiscarora  Creek  near  Port  Roy 
October  1,  1918,  to  September  SO,  1920 


for  t\e  period. 


Day 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

191S-1919 

2.55 

3.49 

2.77 

3.55 

3.23 

4.40 

3.94 

2.98 

3.44 

2.81 

3.02 

2.68 

2.58 

3.18 

2.73 

5.82 

3.07 

4.14 

3.76 

3.57 

3.33 

2.73 

2.90 

2.66 

i 

2.-50 

Q  AT 

.    4.  1U 

i>.  D^ 

o .  U I 

9  fi9 

0.4.0 

<5.  4i 

4 .  oy 

9  7*7 
4.11 

2.48 

2 .89 

2.70 

4.40 

3.19 

3'.  78 

t>.0<> 

3.17 

3.15 

2 .64 

2.69 

9 

5 

2 . 52 

2.84 

2.69 

3.75 

O.  ID 

o.o/ 

^  1 1 

9  fiQ 
Z  .DO 

9  vr 

4.11 

9  /1Q 
Z  .40 

8 

3.14 

2.78 

2.66 

3.S2 

3.03 

3.70 

3.39 

3.05 

3.08 

3.19 

3.64 

2.49 

7 

3.23 

2.71 

2.63 

3.S7 

2.77 

3. 48 

3.30 

3.11 

3.06 

2.85 

3.44 

2.44 

% 

2 . 8? 

2'.  69 

S?.  6.' 

•i .  o' 

S  0^ 

5  90 

'3  9fl 

•3  11 

2  69 

9  Qa 

9  A.1 

9 

4  .  DO 

DO 

O  .DO 

2  81 

4.74 

3.17 

3.63 

3.14 

2.55 

2.77 

2.42 

10 

2 .64 

9 

Z.D4 

*1  K9 
4.04 

Z .  /  o 

O.  4.1 

6  32 

4.  .  yc 

2.61 

2.68 

2.44 

11 

2.62 

2.64 

2.70 

4.13 

3.22 

4.49 

3.12 

6.13 

2.90 

2.87 

2.68 

3.20 

12 

2.58 

2.61 

3.68 

5.45 

2.95 

4.09 

3.43 

5.03 

2.84 

2.69 

9  on 
z  .yu 

13 

2  57 

2 .60 

3.55 

4.90 

2.83 

3.88 

3.19 

4.48 

2.80 

2.73 

2.61 

2.62 

14 

9 .59 

2.5S 

4. IS 

4.90 

3.58 

3.70 

3.10 

4.13 

2.79 

2.65 

2.58 

2.50 

1?' 

2  56 

4.26 

4.76 

4.22 

3.55 

3.03 

3.91 

4.37 

3.14 

2.56 

2.49 

16 

2.51 

2.56 

3.95 

4.48 

3.77 

3.66 

3.27 

3.75 

3.89 

4.51 

2.56 

2.46 

17 

2.50 

2.58 

3.68 

4.35 

3.49 

4.18 

6 .  or> 

,  <>  w 
O.  i  I 

Q  1J. 

3.37 

3.30 

2.52 

18 

zz  zzzz_zz 

2'.  50 

6.20 

3.48 

4.49 

3.41 

4.04 

3. 35 

3.67 

2.92 

2^98 

4^04 

2.42 

19 

2  47 

4 .32 

3.34 

3.91 

3.17 

3.92 

3.24 

3.41 

2.88 

2.90 

4.36 

2.39 

20 

Z.  *to 

3:18 

3.56 

3.19 

3.84 

3.20 

3.53 

2.78 

3.92 

3.61 

2.19 

21 

2.86 

3.52 

3.18 

3.38 

3.21 

3.72 

3.15 

11.54 

3.12 

5.23 

3.17 

2.26 

22 

2.58 

3.31 

3.52 

3.36 

3.17 

3.62 

3.11 

9. 58 

A.  .  1  d. 

fv  fin 

3.84 

2.44 

?3 

2.5° 

3.17 

H.tf 

3.36 

3 . 3-f 

3.50 

3 . 08 

8. 3(1 

7  89 

3.38 

2.71 

24 

2.46 

3.05 

4.80 

4.80 

3.45 

31.44 

3.24 

6.26 

2.61 

4.80 

3!07 

2:80 

2.46 

3.01 

5.00 

4.24 

3.55 

■  3.37 

3.19 

5.40 

2.62 

4.07 

2.90 

2.56 

in 

2.62 

2.94 

4.42 

3.95 

5.21 

3.32 

3.06 

4.82 

2.75 

3.64 

2.80 

2.46 

27 

2.95 

2.87 

4.06 

3.78 

4.45 

3.70 

2.99 

4.42 

4.47 

3.39 

2.71 

2.44 

28 

2.74 

2.86 

3.84 

3.60 

4.09 

6.12 

2.99 

4.11 

3.68 

■  3.34 

2.69 

2.38 

19 

2.62 

2.96 

3.68 

3.52 

4.93 

2.96 

3.89 

3.11 

3.16 

2.62 

2.38 

80 

2.88 

2.9C 

3.50 

3.37 

4.42 

2.91 

3.70 

2.91 

2.9S 

2.64 

2.38 

31 

4.15 

3.40 

3.31 

4.18 

3.56 



2.90 

2.64 

NOTE  — Stage-discharge  relation  Jan.  11-20  and  Feb.  n  and  12  affected  by  ice. 


Day 


1919-1920 


Oct. 


2I.RJ 
2.38 
2.36 
2.38 
2.36 

2.41 
2.48 
2.4« 
2.37 
2.52 

2.59 
2.62 
2.78 
2.66 
2.95 

3.29 
3.40 
3.15 
2.90 
2.78 

2.67 
2.64 
2.64 
2.74 
2.72 

2.62 
2.62 
3.68 
3.25 
3.01 
2.94 


Nov. 


3.9*. 
4.76 
4.24 
3.66 
3.62 

3.30 
3.16 
3.04 
2.96 
2.89 

3.35 
3.8? 
3.65 
3.46 
3.30 

3.16 
3.04 
3.02 
2.95 
2.82 

2.76 

2.76 

2.73 

2.70 

2.69 

3.29 

5.2 

4.35 

3. 

3.80 


Dec. 


3.45 
3.24 
3.12 
2.85 
2.90 

2.96 
3.26 
3.61 
4.60 
5.17 

4.18 
3.87 
3. 98 
5.28 
4.65 

3.90 
3.75 
3.33 
4.20 
4. 

4.74 
4.47 
4.20 
3 
3.92 

3.91 
3.85 
3.73 
3.56 
3.39 

3.56 


Jan. 


3.5? 
3.29 
3.14 
3.30 
3.30 

3.22 
3.16 
3.25 
4.05 
5.20 

4.31 
3.88 
3.80 
3.62 
3.40 
3.45 
3.45 
3.48 
3.46 
3.52 
3.46 
3.50 
3.48 
3.51 
3.48 

3.41 
3.38 
3.44 
3.38 
3.37 

3.44 


Feb. 


3.46 
3.46 
3.48 
3.46 
3.42 

3.41 
3.64 
3.68 
3.68 
3.63 

3.61 
3.62 
3.72 
3.68 
3.98 

4.21 
4.42 
4.26 
4.45 
4.52 

4.28 
4.14 
4.09 
4.08 
4.02 

3.87 
3.7? 
3.78 
3.81 


Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

3.71 

3.71 

4.28 

2.66 

2.50 

2.26 

3.33 

3.78 

3.78 

3.86 

2.66 

2.52 

2.36 

2.83 

3.8« 

3.78 

3.71 

2.65 

2.60 

2.32 

2.75 

4.9R 

4.56 

3.60 

2.72 

2.54 

2.?8 

2.66 

7.78 

5.64 

3.50 

3.09 

2.46 

2.26 

2.61 

11.27 

5.20 

3.38 

3.12 

?,41 

2.24 

4.70 

8.40 

4.86 

3.30 

2.81 

2.44 

2.30 

5.90 

7.10 

4.48 

3.26 

2.68 

2.70 

3.00 

4.06 

6.42 

4.18 

3.19 

2.69 

2.58 

3.18 

3.58 

6.86 

3.98 

3.12 

2.64 

2.45 

2.78 

4.26 

9.19 

3.84 

3.08 

2.59 

2.44 

3.40 

3.76 

9.36 

3.71 

3.08 

2.56 

2.75 

3.06 

3.55 

10.56 

4.18 

3.38 

2.58 

2.56 

4.24 

4.34 

7.32 

3.86 

3.69 

2.78 

2.49 

3.0"! 

3.58 

6.06 

3.66 

3.38 

2.72 

2.50 

2.75 

3.26 

6.00 

3.65 

3.22 

2.66 

2.49 

2.64 

3.10 

6.90 

4.79 

3.16 

3.24 

'  2.48 

3  88 

.  3.00 

6.12 

5.04 

3.09 

4.82 

2.44 

3.75 

2.88 

5.62 

4.54 

3.10 

3.56 

2^39 

4.18 

2.78 

5.13 

4.31 

3.15 

3.13 

2.39 

3.72 

2.72 

4.89 

4.98 

3.24 

3.11 

2.39 

4.42 

2.70 

5.00 

4.96 

3.14 

3.02 

2.34 

4.00 

2.66 

4.98 

4.69 

2  98 

2.86 

2.36 

3.57 

2.62 

4.98 

4.32 

2^95 

2.82 

2.36 

3.24 

'  2.62 

4.86 

3.99 

2.98 

2.98 

2.40 

3.03 

2.60 

4.73 

3.83 

2.92 

2.76 

2.44 

2.91 

2.58 

4.90 

3.84 

2.86 

2.64 

2.34 

2.81 

2.57 

4.42 

3.75 

2.82 

2.59 

2.32 

2.76 

2.69 

4.20 

3.60 

2.76 

2.58 

2.26 

2.85 

2,59 

3.97 

3.46 

2.72 

2.53 

2.26 

3.04 

2  92 

3.82 

2.72 

2.25 

3.36 

NOTE — Stage-discharge  relation  Dec.  19  to  Mar.  13  affected  by  ice. 
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Dailu  discharge,  in  second-feet,  of  Tuscarora  Creek  near  Port  Royal,  for  the  period  October  1, 
"  1918,   to  September  SO,  1920 


Day 


1918-1919 


?t. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

64 

255 

96 

270 

192 

615 

405 

136 

242 

102 

140 

82 

ff! 

180 

90 

1,490 

150 

488 

332 

270 

218 

90 

120 

57 

140 

C£ 

oO 

950 

150 

425 

285 

205 

192 

84 

96 

60 

T)  1 

OD 

615 

180 

350 

270 

170 

170 

76 

84 

57 

60 

108 

QA 

332 

170 

300 

255 

160 

160 

74 

96 

54 

170 

97 
86 

79 

350 

150 

315 

230 

150 

160 

180 

300 

56 

192 

74 

368 

96 

255 

206 

160 

150 

110 

104 

84 

'la 
id 

OOU 

i  /in 

X'tV 

230 

192 

180 

160 

84 

136 

49 
47 

84 

79 

79 

Of\ft 
o\nj 

1  Alt") 

i^PZ 

170 

300 

170 

64 

96 

76 

76 

73 

270 

OA 

160 

1  870 

1361 

72 

82 

49 

73 

76 

85 

240 

85 

670 

160 

1,720 

120 

114 

82 

180 

67 

72 

315 

200 

85 

465 

242 

950 

108 

84 

72 

120 

66 

70 

270 

200 

106 

OoO 

670 

100 

90 

72 

73 

69 

67 

510 

220 

ZOO 

.>IO 

1  CO 

488 

98 

78 

67 

57 

62 

65 

535 

240 

-Til/ 

97A 

J.UV/ 

385 

588 

170 

65 

56 

58 

65 

405 

260 

332 

300 

192 

332 

385 

670 

65 

52 

57 

67 

315 

280 

255 

510 

270 

.  332 

170 

218 

57 

1  :790 

ZD-) 

ZD  IP 

ZOI.F 

445 

218 

300 

121 

136 

445 

47 

53 

560 

218 

ZDU 

i/U 

385 

192 

230 

104 

120 

588 

43 

54 

365 

180 

zw 

1  Cf  i 

368 

18(1 

270 

97 

385 

285 

19 

79 

255 

180 

230 

180 

315 

170 

8,250 

160 

1,080 

170 

27 

67 

205 

255 

218 

170 

285 

160 

5,350 

8£ 

950 

36S 

em 

1  TCi 
I  ivt 

*>  run 

218 

218 

255 

160 

3,780 

79 

3,350 

230 

86 

52 

150 

835 

835 

242 

242 

192 

1.870 

72 

835 

150 

100 

52 

140 

950 

535 

270 

218 

180 

1,210 

73 

445 

120 

65 

73 

128 

615 

425 

1,080 

205 

150 

835 

92 

300 

100 

52 

130 

114 

445 

350 

642 

sir 

138 

615 

642 

230 

86 

49 

91 

112 

368 

285 

465 

1,720 

138 

465 

315 

218 

84 

42 

73 

132 

315 

255 

89< 

132 

S85 

160 

170 

73 

42 

116 

120 

255 

218 

615 

'  122 

315 

122 

136 

76 

42 

488 

230 

205 

488 

270 

120 

7f 

NOTE!— Discharge  Jan.  11-20  and  Feb  11  and  12  estimated,  because  of  ice,  from  weather 
records  and  study  of  gage-height  graph. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

27 

1   

37 

192 

242 

75 

70 

120 

315 

560 

70 

57 

218 

2  '   „ 

42 

835 

192 

70 

75 

140 

350 

368 

79 

60 

39 

106 

3  I  

39 

535 

160 

65 

75 

180 

350 

315 

78 

70 

34 

92 

4     

42 

300 

110 

60 

65 

220 

725 

285 

88 

62 

30 

79 

5   

39 

285 

120 

55 

60 

650 

1,340 

255 

160 

52 

27 

72 

6   ... 

45 

205 

132 

55 

60 

2,200 

1,080 

230 

160 

45 

25 

780 

7   ~_ 

54 

170 

192 

55 

90 

1.100 

890 

205 

102 

49 

32 

1,560 

52 

150 

285 

85 

10O 

700 

670 

192 

82 

85 

140 

445 

9   

40 

132 

725 

220 

100 

650 

510 

180 

84 

67 

180 

285 

10   

60 

118 

1,080 

700 

95 

1,000 

425 

160 

76 

50 

97 

535 

11   

69 

218 

510 

300 

90 

1.800 

368 

160 

69 

49 

230 

332 

12   

73 

350 

368 

240 

90 

2,800 

315 

160 

65 

92 

150 

270 

13  

97 

300 

425 

180 

110 

5,500 

510 

230 

67 

65 

535 

588 

14  — 

79 

242 

1,140 

160 

110 

2,760 

368 

315 

97 

56 

150 

2»5 

15   

130 

205 

725 

140 

160 

1,720 

300 

230 

88 

57 

92 

192 

16   

205 

170 

385 

110 

220 

1,640 

300 

180 

79 

56 

76 

160 

17   

230 

150 

332 

100 

280 

2,400 

835 

170 

192 

54 

385 

140 

18   

170 

140 

218 

90 

220 

1,720 

950 

160 

835 

49 

332 

112 

19    - 

120 

130 

160 

85 

280 

1,340 

670 

160 

270 

43 

510 

97 

20   

97 

104 

120 

75 

300 

1,020 

560 

170 

170 

43 

315 

88 

21  . 

80 

94 

100 

70 

240 

890 

950 

192 

160 

43 

615 

85 

22  __i  

76 

94 

90 

65 

200 

950 

950 

170 

140 

37 

425 

79 

23   ,  

76 

90 

90 

70 

200 

950 

780 

136 

112 

39 

270 

73 

24    - 

91 

85 

100 

75 

180 

950 

560 

130 

104 

39 

192 

73 

25   

88 

84 

110 

70 

160 

890 

425 

136 

136 

44 

150 

70 

26   

73 

205 

110 

65 

140 

780 

368 

124 

94 

49 

122 

67 

27    _  - 

73 

1,080 

no 

65 

120 

890 

368 

112 

76 

37 

102 

66 

28  — 

315 

588 

100 

65 

120 

615 

332 

104 

69 

34 

94 

84 

29   

192 

368 

90 

60 

100 

510 

285 

04 

67 

27 

110 

69 
124 

30   

140 

350 

90 

60 

405 

242 

88 

61 

27 

150 

128 

80 

65 

350 

88 

26 

218 

NOTE.— Discharge  Dec.  10  to  Mar.  13  estimated,  because  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage-height  graph. 
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Monthly  Discharge  of  Tuscarora  Greek  near  Port  Royal,  for  the  period  October  1,  1918,  to 

September   30,  192V 
(Drainage  area,  205  square  miles) 


Discharge  in  Second-feet 

Run-off 

J.U.011  Gil 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

1918-1919 

October   ,  .  

488 

52 

91 

0.444 

0.512 

November  -   

1,790 

65 

198 

.966 

1.08 

December   ,  

2,040 

73 

335 

1.63 

1.88 

1,490 

200 

370 

1.80 

2.08 

1,080 

85 

247 

1.20 

1.25 

IVlsrcti 

1,720 

205 

468 

2.28 

2.63 

405 

122 

200 

.976 

1.09 

JMsy 

8,250 

136 

1,050 

5.12 

5.90 

642 

72 

182 

.888 

.991 

July 

3,350 

64 

350 

1.71 

1.97 

A  n pniat" 

588 

65 

157 

.766 

.883 

180 

19 

62 

.302 

.337 

-L  lie      X '  il  I  — — _  — 

8  250 

1  u 
iy 

•  oil 

i  p;9 

1  ,Q& 

Oil  f;n 

1010-1  Qon 

October     . 

315 

37 

98.5 

0.480 

0.55 

November  -_,  ,  

1,080 

84 

266 

1.30 

'  1.45 

1,140 

80 

280 

1.37 

1.58 

January 

70<l 

55 

118 

.576 

.66 

February        _     ..   __ 

300 

60 

142. 

.693 

.75 

March       

5,500 

120 

1,220 

5.95 

6.86 

April    _   

1,340 

242 

570 

2.78 

3.11 

560 

83 

195 

.951 

1.10 

June                          ,  _  

835 

61 

131 

.639 

.71 

July  

92 

26 

50.4 

.246 

.28 

August  ---    _                 —  - 

615 

25 

189 

.922 

1.06 

September      •  —     _   .  _ 

1,560 

66 

241 

1.18 

1.32 

The  Year    - 

5,500 

25 

292 

1.42 

19.43 

SUSQUEHANNA  BASIN— STATION  NO.  39 


JUNIATA  RIVER  AT  NEWPORT 


Location. — At  four-span  steel  highway  bridge,  Newport,  Perry 
County. 

Drainage  Area. — 3,380  square  miles. 

Records  Available. — March  21,  1899,  to  July  14,  1906,  and  January 
7,  1907,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  A.  R.  Bortel.  Elevation  of  gage  zero  363.32  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements- — Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Both  banks  are  high  and  not  subject 
to  overflow.    Bed  is  composed  of  hard  material.    Low  water  con- 
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trol  is  at  a  low  riffle  about  400  feet  below  gage.  Stage-discharge 
relation  affected  by  the  construction  of  a  fish  trap  on  control  in 
1919. 

Extremes  of  Discharge. — 1918-1919:  Maximum  stage  observed 
during  the  year,  17.36  feet  at  9  a.  m.  and  11.30  a.  m.  May  23 
(discharge,  57,800  second-feet);  minimum,  3.08  feet  several  days 
in  October  and  at  5  p.  m.  November  17  (discharge,  775  second-feet). 

1919-1920:  Maximum  open-water  stage  during  the  year,  19.1  feet 
observed  at  5  p.  m.  March  13  (discharge,  67,200  second-feet)  ;  a  stage 
of  20.9  feet  was  observed  at  5  p.  m.  March  0,  but  the  water  was  held 
back  by  an  ice  jam;  minimum,  3.10  feet  at  5  p.  m.  July  27,  (discharge, 
780  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  practically  permanent  ex- 
cept as  affected  by  ice.  Rating  curve  fairly  well  defined  below 
10,000  second-feet  and  well  defined  from  10,000  to  70,000  second-feet. 
Gage  read  to  tenths  twice  daily ;  during  high  stages  more  frequently. 
Daily  discharge  ascertained  by  applyng  daily  mean  gage  height  to 
rating  table.  Results  good,  except  those  for  low  stages,  which  are 
fair. 


Discharge  Measurements  of  Juniata  River  at  Newport    during  the  period   October  1,  1918, 

September  SO,  1920 


to 


No. 


60 


67 
i;s 
69 
TO 
71 


Date 


1919- 
Sept. 11 

1920 
Jan.  13a 
Feb .  4b 
May  17 

22 

June  29 


J.  M.  Snavely, 


B.  Graves,  . 
do 

Jj.   Landis,  . 
W.  Hartwell, 
do 


Made  by- 


Gage 
height 


Feet 
3.50 


6.02 
6.70 
4.82 
4.50 
3.76 


Discharge 


a  Measurement  made  through  partial  ice  cover. 

b  Measurement  made  through  complete  ice  cover  2000  feet  above  gage. 


Sec. -ft. 
1,450 


2,140 
4,970 
3,740 
2,010 


( 
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.  .  u  h  „  „eiaht  in  feet  of  Juniata  River  at  Newport,  for  the  period  October  1,  1918, 
Daily  Mean  Gage  Height,  in  ,eei,  o,  ^  September  s0>  ia.20 


Day 


1918-1919 


Oct. 


8 

9 
10 
11 

12 

ia 

14 
15 
10 
IT 

18 
19 

20 
21 
22. 
23 
24 
25 
26 
27 
28 
29 
30 
31 


N  ov. 


3.18 
o.3S 
3.2S 
3.38 
3.28 

3.28 
3.63 
3.33 
3.48 
3.48 

3. 48 
3^38 
3.23 
3.08 
3.08 

3.13 
3.08 
3.C8 
3.08 
3.18 
3.18 
3.23 
3.48 
3.33 
3.08 

3.38 
3.38 
3.48 
3.58 
3.58 
3.48 


Dec. 


4.53 
4.58 
4.  OS 
3.78 
3.68 

3.68 
3.78 

3.68 
3.58 
3.58 

3.58 

3.33 
3.38 
3.48 
3.38 

3.38 
3.13 
4.43 
4.63 
4.53 

4.13 
3.83 
3. 88 
3.78 
3.68 

3.53 
3.68 
3.48 
3.58 
3.43 


Jan. 


3.53 
3.3e 
3.38 
3.48 
3.38 

3.38 
3.53 
3.23 
3.38 
3.23 

3.48 
3.68 
4.08 
4.48 
4.88 

'  5.48 
5.08 
4.58 
4.33 
4.08 

3.9S 
4.18 
5.93 
6.40 
6  78 

6.18 
5.83 
3.33 
t.S; 
4.63 
4.48 


4.00 
4.53 
6.05 
6.06 


Feb. 


5.00 
4.97 
4.67 
4.77 
4.42 

4.22 
4.27 
4.02 
3.77 
3.97 

4.02 
4.02 
4.22 
4.32 
4.47 

4.37 
4.17 
4.07' 
4.87 
5.22 

5.17 
4.92 
4.72 
4.42 
4.37 
4.17 


4.17 
3.92 
3.97 
3.82 
3.87 

3.87 
3.77 
3.77 
3.67 
3.67 

3.42 
3.67 
3.77 
3.82 
4.32 
4.57 


Mar. 


4.27 
4.07 
3.97 

3.82. 
3.87 
4.02 
4.07 
4.17 

4.77 
5.77 
5.27 


Apr. 


5.32 

6,02 
51.92' 
5.62 
5.37 

5.12 
4.97 
4.77 
5.27 
6.17 

6.42 
5.92 
5.52 
5.12 
4.92 

4.72 
5.17 
5.72 

e.92 

5.72 

5.47 
5.32 
5.02 
4.87 
4.67 

4.52 
4.52 
5.97 
6.07 
5.72 


5.11 
4.81 
4.71 
4.41 
4.31 

4.11 
4.26 
4.21 
4.01 

3.96 

3.91 
4.11 
4.11 
4.16 
4.01 

4.06 
4.36 
4.86 
5.01 
4.71 

4.66 
4.56 
4.46 
4.36 
4.21 

4.26 
4.06 
4.11 
4.01 
3.91 


May 


June 


4.01 
4.11 
4.51 
4.36 
4.26 

4.21 
4.11 
4.11 
4.31 
6.21 

10.71 
10.36 
8.11 
6.81 
6.11 

5.61 
5.41 
5.71 
5.61 
5.41 

13.16 
16.16 
17.16 
12.91 
9.76 

8.36 
7.11 
6. 26 
5.71 
5.36 
5.06 


July  Aug. 


4.76 
4.66 
4.46 
4.31 
4.21 

4.06 
4.06 
4.06 
4.31 
4.31 

4.41 
4.51 
4.11 
3.96 
4.41 

4.30 
4.40 
4.35 
4.10 
3.90 

3.95 
3.60 
3.65 
3.50 
3.63 

3.70 
4.40 
7.75 
5.50 
4.43 


3.95 
3.85 
3.80 
3.70 
3.60 

3.40 
3.60 
3.50 
3.73 
3.70 
3.50 
3.70 
3.60 
3.60 
3.40 
5.70 
5.43 
5.00 
4.40 
4.15 

5.45 
5.00 
6.50 
6.15 
5.00 

4.50 
4.15 
4.05 
3.90 
3.75 
3.80 


Sept. 


3.75 
3.75 
3.70 
3.60 
3.40 

3.70 
4.60 
4.25 
3.90 
3.75 
3.65 
3.35 
3.70 
3.50 
3.50 

3.60 
3^95 
5.55 
5.95 
6.20 
5.25 
4.90 
4.e5 
4.45 
4.10 

3.80 
3.90 
3.80 
3.95 
3.95 
3.95 


3.60 
3.45 
3.65 
3.65 
3.50 
3.50 
3.45 
3.20 
3.15 
3.50 

3.48 
3.90 
3.60 
3.43 
3.45 

3.30 
3-40 
3.45 
3.40 
3.30 

3.25 
3.20 
3.50 
3.40 
3.45 

3.60 
3.30 
3.S0 
3.2t 
3.30 


NOTE-Gage  height  Jan.  5  and  Feb.  17  tot  observed. 


Day 


9 
10 

11 
12 

13 
14 
IS 
16 
17 
38 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 


Oct. 


3.20 
3.35 
3.30 
3.30 
3.33 

3.30 
3.40 
3.45 
3.40 
3.40 

3.50 
3.75 
3.70 
3.65 
3.90 
4.00 
4.30 
4.20 
4.05) 
3.90 

3.80 
3.90 
3.85 
3.90 
3.90 

3.83 
3.85 
4.40 
4.75 
4.55 

4.40 


Nov. 


4.35 
5.20 
6.70 
6.25 
5.70 

5.20 
4.90 
4.60 
4.35 
4.35 

4.30 
4.55 
5.00 
5.05 
4.80 

4.70 
4.53 
4.45 
4.40 
4.20 

4.15 
4.10 
4.10 
4.05 
3.90 

4.20 
5.70 
7.70 
7.10 
6.20 


Dec. 


5.65 
5.23 
4.90 
4.05 
4.4S 

4.45 
4.35 
4.50 
5.30 
6.65 

6.80 
6.20 
oi.75 
6.40 
6.45 

5.55 
5.43 
5.05 
4.45 
4.30 

4.40 
4.40 
4.40 
4.45 
4.30 

4.35 
4.20 
4.25 
4.30 
4.10 
4.15 


Jan. 


4.10 
3.95 
3. SO 
4.15 
5.00 

5.40 
5.45 
5.60 
5.SO 
6.43 

7.50 
6.00 
6.10 
5.95 
8.49 
9.30 
9.91 
9.80 
9.45 
9.40 

9.35 

8.75 
8.45 
8.10 

7.80 
7.70 
6.90 
6.85 
6.90 

6.85 


Feb. 

Mar. 

Apr. 

Ma  V 

June 

July 

Aug. 

Sept. 

6.85 

5.93 

9.30 

5.50 

3.61 

3.70 

3.35 

3.95 

6.70 

6.00 

5.00 

6.20 

3.70 

3.71 

3.30 

3.95 

6.60 

6.13 

51.00 

6.00 

3.70 

3.82 

3.31 

3.77 

6.15 

0.35 

5.20 

5.75 

3.71 

3.66 

3.23 

3.70 

6.03 

9.07 

6.88 

5.45 

3.80 

3.25 

3.70 

6.75 

5.65 

8.49 

5.15 

4.15 

4.00 

3.25 

3.80 

6.53 

11.42 

8.08 

4.95 

4.12 

4.00 

3.90 

5.85 

6.75 

7.95 

7.80 

4.75 

3.90 

3.80 

3.40 

5.15 

7.10 

6.30 

6.65 

4.60' 

3.90 

3.71 

3.66 

4.95 

6.85 

6.20 

6.15 

4.50 

3.95 

3.63 

3.95 

4.95 

7.10 

9.83 

5.75 

4.43 

3.65 

3.62 

4.85 

5.55 

6.75 

14.43 

5.45 

4.30 

3.72 

3.72' 

5.00 

5.:-0 

6.65 

17.81 

5.60 

4.3TS 

3.60 

3.52 

4.50 

5.40 

6.70 

15.55 

5.96 

4.70 

3.72 

3.70 

4.15 

5.05 

7.00 

11.40 

5.65 

5.60 

3.61 

3.70 

3.9S 

4.70 

7.00 

9.80 

5.40 

5.15 

3.75 

3.70 

3.96 

4.40 

7.50 

10.90 

5.76 

4.85 

4.70 

3.62 

4.05 

4.16 

7.75 

10.90 

7.50 

4.70 

7.92 

3.57 

4.12 

4.05 

7.90 

9.73 

7.25 

4.45 

7.65 

3.36 

4.90 

3.75 

7.75 

8.60 

6.65 

4.42 

6.30 

3.32 

5.70 

3.85 

7.70 

7.90 

6.85 

4.40 

5.40 

3.62 

5.35 

3.55 

7.35 

7.60 

7.63 

4.55 

5.16 

3.42 

4.80 

S.flP 

7.13 

7.25 

7.2=1 

4.50 

4.90 

3.36 

4.50 

3.65 

6.80 

7.30 

6.65 

4.30 

4.60 

3.31 

4.30 

3.55 

6.75 

7.30 

6.10 

4.25 

4.50 

3.50 

4.U) 

3.70 

6.65 

7.25 

5.70 

4.15 

4.35 

3.30 

3. SO 

3.60 

6.55 

7.15 

5.50 

4.05 

4.16 

3.15 

3.65 

3.45 

6.58 

7.20 

5.45 

4.00 

4.00 

3.18 

3.90 

3.55 

6.30 

6.40 

5.65 

3.95 

3.80 

3.20 

3.95 

3.75 

5.85 

5.50 

3.82 

3.78 

3.27 

3.95 

4.32 

51.50 

'  3.85 

3.35 

3.85 

1 

NOTE— Stage— discharge  relation  Jan.  3  to  Mar.  6  affected  by  ice. 
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Daily  discharge,  in  second-ted,  of  Juniata  River  at  Newport,  for  the  period  October  1, 

to  September  30,  1920 


1SU 


Day 


1918-1919 


Hi   

17   

18   

19   

20   

21   

22  


Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

933' 

4,160 

1,650 

2,760 

3,170 

6,530 

5,920 

2,760 

5,030 

2,620 

2,110 

1,760 

1,290 

4,4*) 

1,290 

4,160 

2,490 

8,720 

5,030 

3,030 

4,740 

2,360 

2,110 

1.440 

1,100 

3,030 

1,290 

8,720 

2,620 

8,400 

4,740 

4,160 

4,160 

2',280 

1  ,9911 

1,880 

1,290 

2,280 

1 , 540 

9,040 

2.230 

7,460 

3 ,  S70 

3,870 

3,590 

1 , 990 

1,760 

1,880 

1,100' 

1,990 

1,290 

7,770 

2,300 

6,840 

3,  SAO 

3,450 

3,310 

1,760 

1,330 

1,540 

1,106 

1,990 

1,290 

5,620 

2,360 

5,920 

3,030 

3,310 

2,900 

1,330 

1,990 

1,540 

1,880 

2,230 

1,650 

5,620 

2,110 

5,620 

3,450 

3,030 

2', 900' 

1  ,  ,60 

4,450 

1,440 

1,050 

1,990 

1,020 

4,740 

2,110 

5,030 

3,310 

3,030 

2,900 

1,540 

3,450 

965 

1 ,540 

1 ,760 

1,290 

5,030 

1,880 

6,530 

2,760 

3,590 

.. ,  5':i0 

2,11(1 

2,490 

885 

1,540 

1 ,760' 

1 ,020 

3,870 

1 , 880' 

9 , 360 

2 , 620 

9,3GO 

3,590 

1,990 

2,110 

1,540 

1,540 

1,760 

1,540 

3,310 

1,330 

10,000 

2,490 

26,300 

3,870 

1,540 

1,880 

1,540 

1,280 

1,200 

1,990 

3,450 

1,830 

8,400 

3,030 

25,100 

4,160 

1,990 

1,240 

2,490 

1,020 

1,290 

3,030 

2,700 

2,110 

7,150 

3,030 

16,100 

3,030 

1,760' 

1,990 

1,760 

V75 

1 ,540 

1 ,  1<><! 

2,110 

2,230 

5,920 

3,170 

11,400 

2,620 

1,760 

1,540 

1,410 

775 

1 ,290 

5,320 

2 , 620 

3,590 

51,320 

2,760 

9,040  _ 

3,870 

1,330 

1,540 

1,440 

853 

1,290 

7,150 

2,760 

4,450 

4,740 

2,900 

7,460 

3,590 

7,770 

1,760 

1,140 

775 

85a 

5,920 

2,760 

4,450 

6,220 

3,870 

6,840 

3,870 

6,840 

2,620 

1,330 

775 

3,8/0 

4,450 

3,310 

3,450 

7,770 

5,320 

7,770 

3,870 

5,620 

7,460 

1,440 

i  to 

4  450 

S ,  4  00 

5 ,  620 

7,460 

3 , 030 

3,870 

8,720' 

1,330 

933 

4,160 

3,030 

4  160' 

ft  qui 

0 ,54U 

O  A  OA 

3, 170 

9,360 

1,140 

933 

3,lVo 

2,700 

3,870 

2,230 

7,150 

4,740 

37,100 

2,020 

6,840 

6,220 

1,030 

1,020 

2,360 

3.310 

3,170 

2,360 

6,530 

4,450 

51,600 

1,700 

5,620 

5,320 

965 

l,iyi0 

2,490 

0,400 

2,900 

2,700 

5,020 

4,160 

50,7uv 

1,880 

10, 400 

O.OuO 

!,!>«' 

1,200 

2,230 

10,000 

5,320 

2,900 

5,  £20 

3,870 

35,800 

1,540 

9,360 

3,870 

1.330 

IjO 

1,990 

11,400 

6,2ZO 

3,170 

4,740 

3,310 

22,600 

1,880 

5,620 

a,u30 

1,440 

i,2yo 

1,650 

9,360 

6,220 

5,030 

4,160 

3,450' 

16,500 

1,990 

4,160 

2,230 

1,760 

i,*yo 

1,990 

8,080 

5,320 

8,080 

4,lu0 

2,900 

12,500 

31,870 

3,170 

2,490 

1.140 

1,540 

1,540 

6,530 

4,740 

0,5-'-i 

S./20 

3,030 

9,fi90 

15,000 

2,900 

2,230 

1,140 

1,700 

1,760 

5,320 

3,870 

9,040 

2,760 

7,770 

7,150 

2,490 

2,620 

1,050 

1,760 

1,440 

4,450 

3,870 

7,770 

2,490 

6,840 

s.sro 

2,110 

2,620 

1,140 

1.640 

4,160 

3,170 

6,580 

5,920 

2,230 

2,620 

NOTE— Discharge  Jan.  5  and  Feb.  17  estimated!  from  gage  height  graph. 


Day 


Oct. 


11   

12- 

13   

14  _— 

15  ~,- 


1919-1920 

920 
1,180 
1,080 
1,080 
1,180 

1,080 
1,270 
1,370 
1,270 
1,270 

1,470 
2,020 
1,900 
1,790 
2,370 

2,620 
3,430 
3,150 
2,750 
2,370 

2',  130 
2,370 
2,250 
2,370 
2,370 

2,250 
2,250' 
3,720 
4,930 
4,320 

31   -  3,720 


Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

3,580 
6,170 
11,000 
9,360 
7,760 

7,440 
6,170 

5,240' 
4,320 
3,870 

2,880 
2,500 
2,130 
1,900 
1,700 

2,000 
1,900 
1,900 
2,000 
2,200 

1,500 
1,500' 
1,900 
2,600 
11,000 

6,480 
5,550 
5,550 
6,170 
11,800 

7,120 
9,360 
fr,720 
8,080 
6,800' 

1,630 
1,900 
1,900 
1,900 
2,250 

1,900 
1,900' 
2,130 
1,790 
2,130 

1,180 
1,080 
1,100 
1,000' 
1,000 

2,500 
2,500 
2,020 
1,900 
1,900 

6,170 
5,240 
4,320 
3,580 
3,580 

3,870 
3,580 
4,020 
6,480 
10,700 

1,900 
2,600 
4,000 
4,600 
5,000 

2,400 
2,400 
2,600 
2,800 
2,800 

26,000 
29,200 
15,800 
10,400 
9,360 

17,600 
16,100 
13,200 
10,700 
9,360 

6,170 
5,550 
4,930 
4,320 
4,020 

3,020 
2,880 
2,370 
2,370 
2,500 

2,620 
2,620 
2,130 
1,900 
1,790 

1,000 
2,370 
1,270 
1,790 
2,500 

2,130 
8,080 
6,170 
5,550 
5,550 

3,430 
4,320 
5,550 
b,550 
4,930 

11,400 
9,360 
8,080 
10,000 
10,060 

5,000 
4,660 
4,400 
4,000 
3,800 

3,000 
3,200 
3,400 
3,600 
3,200' 

22,600 
42,600 
5S',90O 
48,500 
29,200 

8,080 

6,800 
7,440 
8,720 
7,440 

3,870 
3,430 
3^,580 
4,620 
7,440 

1,790 
1,900 
1,680 
1,900 
1,680 

1,680 
1,900 
1,470 
1,900 
1,900 

4,930 
5,550 
4,020 
3,020 
2,500 

7,440 
6,480 
6,800 
5,550 
4,620 

4,620 
4,320 
3,870 
3,720 
3,150 

7,440 
6,800 
5,560 
3,870 
3,430 

3,400 
3,200 
2,800 
2,600 
2,400 

2,800 

3,400 
3,800 
3,800 

22,600 
27, 100 
27,100 
22,600 
18,000 

6,800 
8,080 
13,900 
12,800 
10,700 

6,170 

4,930 
4,620 
3,870 
3,720 

2,020 
4,620 
15,400 
14,300 
9,690 

1,900 

1,680 
1,580 
1,190 
1,120 

2,500 

2,750 
2,880 
5,240 
7,760 

3.720 

3,020 
2,750 
2,020 
2,2ii0 

3,020 
2,880 
2,880 
2,760 
2,370 

3,720 
3,720 
3,720 
3,870 
3,430 

2,100 
2,200 
1,800 
1,700 
1 ,  700 

3,600 
3,400 
3,^00 
3,200 
3.200 

15,400 
14,300 
12,800 
13,200 
13,2u0 

11,400 
14,300 
12,800 
10,700 
9,040 

3,720 
4,320 
4,020 
3,430 
3,290 

6,800 
6,170 
5,240 
4,320 
4,020 

1,680 
1,310 
1,190 
1,100 
1,470 

6,800 
4,930 
4,020 
3,430 
2,880 

1,580 
1,680 
1,790 
1,580 
1,900 

3,150 
7,700 
14,600 
12,500 
9,360 

3,580 
3,150 
3,290 
3,430 
2,t*SJ 

1,700 
1,700 
1,700 
1,800 

1,900 

1,900 

3,000 
2,800 
2,800 
2,200 

12,800 
13,500 
12',800 
10,000 
8,080 

7,760 
7,120 
6,800 
7,440 
7,120 

3,020 
2,750 
2,620 
2,500' 
2,130 

3,580 
3,020 
2,620 
2,130 
2,130 

1,080 
850 
892 
920 

1,030 

: 1,180 

2,130 
1,790 
2,370 
2,500 
2,500 

2,2(50 

1,680 
1,3(0 
1,580 
2,020 
3,430 

3,020 

7,120 

2,250 

NOTE — Discharge  Jan.  3  to  Mar.  6  estimated,  because  of  ice,  from  di-charge  measurements, 
weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  Juniata  River  at  Newport,  for  the  period  October  1,  1918,  to  September 

SO,  1920 

(Drainage  area,  3.3S0  square  miles) 


Di- charge  in  Second-feet 

Bun -oft 

Month 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

1918-1919 

October  - 

1,880 

775 

1,210 

0.358 

0.41 

November 

4,450 

853 

2,260 

.669 

.75 

December 

11,400 

1,020 

4,110 

1.22 

1.41 

January 



9,040 

2,110 

4,410 

1.30 

1.50 

February 

8,080 

1,3130 

3,050 

.902! 

.94 

March 



10,000 

4,160 

6,830 

3.02 

2.33 

April 

s.sao 

2,490 

3,680 

1.09 

1.22 

May 

50,700 

3,030 

13,800 

4.08 

4.70 

June 

15,000 

1,540 

3,760 

1.11 

1.21 

July  _ 

10,400 

1,330 

3,560 

1.031 

.1.21 

August 

9,300 

1,240' 

3,230 

.958 

1.10 

September 

2,490 

8S5i 

1,420 

.420 

.47 

The 

year   

DO ,  1 \.nj 

J..  61 

1919-1920 

October 

4,930 

920 

2,200 

0.651 

0.75 

November 



14,600 

2,370 

5,52:0 

1.63 

1.82 

December 

11,400 

2,880 

5,470 

1.62 

1.87 

January 

5,000 

1,700 

2,770 

.820 

.94 

February 

3,800 

1,9001 

2,890 

.855 

.92 

March 

59,900 

1,500 

18,200 

5.38 

6.20 

April  _ 

17,600 

5,550 

9,590 

2.84 

3.17 

May 

9.360 

2,130 

4,690 

1.39 

1.60 

15,400 

1,680 

3,930 

1.16 

1.29 

2,620 

850 

1.610 

.476 

.55 

August 

7,760 

1,000 

2,940 
3,390 

.870 

1.00 

September 

8,080 

1,370 

1.00 

1.12 

The 

year     -  .   

70.  

850 

51,270 

1.56 

21.23 

I 

I 

SUSQUEHANNA  BASIN— STATION  NO.  40 


CONODOGUINET  CREEK  AT  BRYSONS  BRIDGE 


Location. — At  two-span  wooden  covered  highway  bridge,  known 
as  Brysons  Bridge,  Cumberland  County,  about  three  miles  north  of 
Meehanicsburg. 

Drainage  Area. — 460  square  miles. 

Records  Available. — September  26,  1911,  to  December  31,  1919, 
when  the  station  was  discontinued. 

Gage. — Sectional  chain,  box  detached,  fastened  to  downstream  side 
of  bridge;  read  to  hundredths  twice  daily  by  Robert  D.  Hoy. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  Avading. 
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Channel  and  Control—Right  bank  is  fairly  high ;  left  is  low,  but 
all  water  passes  under  the  bridge,  except  at  extremely  high  stages, 
lied  is  composed  of  sand,  gravel  and  boulders.  There  is  consider- 
able vegetable  growth  in  the  channel  during  summer  months,  which 
affects  the  stage-discharge  relation. 

Extremes  of  Stage.— 1918-1919:  Maximum  gage  height  observed 
during  the  year,  8.10  feet  at  6.15  p.  m.  July  23 :  minimum,  2.43  feet 
at  7.15  a.  m.  October  16  and  7.30  a.  m.  October  20. 

1919-1920:  Maximum  open  water  gage  height  during  the  period 
October  1  to  December  31,  5.50  feet  observed  at  4.15  p.  m.  December 
14 ;  a  gage  height  of  5.95  feet  was  observed  at  7.15  a.  m.  December 
18,' but  the  water  was  held  back  by  an  ice  jam;  minimum,  2.55  feet 
several  times  in  October. 

jce._gtage-disckarge  relation  usually  affected  by  ice. 

The  following  discharge  measurement  was  made  by  Peterson  and 
Landis:  No.  48,  September  18,  1919:  Gage  height,  2.90  feet;  dis- 
charge, 228  second-feet. 


Dnil!l  Mean  Oaoe  "^^Vf«»W  'SST  W,  for  PeHo* 


Day 


1018-1919 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

-16 
IT 
18 
•19 
20 

■21 
22 
23 
24 
25 


:;l 


26   

27   

28   

29  — -.  

30   


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

2.72 
2.75 
2.68 
2.65 
2.62 

4.46 
3.80 
3.40 
S.13 
3.00 

2.66 
2.63 
2.59 
2.54 
2.S1 

3.54 
5.14 
5.31 
4.61 
5.68 

3.23 
3.20 
3.10 
3.13 
3.17 

4.36 
4.26 
3.96 
3.82 
3.66 

3.93 
3.83 
3.61 
3.53 
3.45 

3.12 
3.42 
3.40 
3.27 
3.10 

3.50 
3.42 
3.27 
3.24 
3.13 

3.61 
3.41 
3.28 
3.19 
3.03 

3.22 
3.15 
3.15 
3.08 
3.00 

2.99 
3.01 
2.89 
2.87 
2.87 

2.62 
2.70 
2.70 
2.66 
2..  70 

2.90 
2.80 
2.76 
it.  70 
2.66 

2.53 
2.56 
2.55 
2.49 
2.5(7 

6.48 
0.26 
5.56 
5.26 
4.96 

3.07 
2.97 
3.03 
2.97 
3.03 

3.66 
3.49 
3.44 
4.02 
5.54 

3.43 
3.35 
3.25 
3.21 
3.15 

3.07 
3.02 
3.10 
3.14 
4.84 

3.16 
3.13 
3.19 
3.21 
3.26 

8.09 
3.01 
2.96 
2.92 
2,98 

5.22 
4.65 
3.85 
3.42 
3.28 

.2.87 
2.79 
2.77 
2.87 
2.77 

2.58 
2.63 
2.56 
2.63 
2.63 

2.65 
2.63 
2.59 
2.65 
2.65 

S.'.55 
2.89 
3.32 
3.67 
4,17 

4.56 
4.48 
4.34 
4.28 
4.18 

3.01 
2.97 
2.93 
3.17 
4-.  00 

4.69 
4.26 
31.99 
3.79 
3.66 

3.15 
3.55 
3.61 
3.31 
3.31 

fi.17 
5.12 
4,312 
4.20 
3.94 

3.13 
3.13 
3.06 
3.06 
8.13 

2.98 
3.20 
3.18 
2.90 
3.12- 

3.18  : 

3.05 

2.97 

3.01 

2.91 

3.21 
3.29 
3.01 
2.89 
2.81 

2.50 
2.58 
2.58 
2.63 

2.48 

2.67 
2.59 
3.02 
-3.47 
3.15 

4.21 
3.86 
3.54 
3.28 
3.16 

4.14 
4.08 
4.01 
3.87 
■3.57 

3.90 
2.57 
3.43 
3.30 
3.23 

3.72 
4.04 
4.02 
3.96 
■3.76 

3.35 
4.13 
4.05 
3.78 
3.65 

3.77 
3.67 
3.70 
3.42 
3.42 

3.06 
3.33 
3.19 
3.09 
2.96 

5.38 
4.65 
4.00 
3.62 
4.95 

•2.91 
9.31 
5.34 
5.14 
4.54 

2,87 
2.84 
2,74 
2.72 
2.72 

3.63 
2.60 
2.58 
2.50 
2.60 

2.89 
2.85 
2.78 
2.77 
2.65 

3.04 
3.46 
6.38 
5.11 
5.21 

3.43 
3.37 
3.33 
5.03 
4.77 

3.13 
3.15 
3.52 
3.92 
4.02 

3.66 
3. 56 
3.49 
3.42 
3.42 

3.51 
3.45i 
3.43 
3.331 
3.31 

5.62 
7.80 
6.97 
3.87 
5.07 

3.03 
2.83 
2.93 
2.83 
2.89 

6.02 
5.58 
7.00 
6.10 
4.70 

3.99 
3.71 
3.57 
3.47 
3.29 

2.78 
2.78 
2.68 
2.80 
2.82 

2.66 
2.63 
2.63 
2.56 
2.60 

2.68 
2.61 

2.66 
2.71 
2.68 

4.78 
4.21 

3.84 
3.64 
3.44 

4.25 
3.97 
3.75 
3.57 
3.50 

4.96 
4.89 
4.36 

3.SS 
3.36 
6.22 
3.14 

3.18 
3.08 
3.03 
3.13 

4.54 
4. 22' 
4.00 
3.80 

3.06 
5.19 
6.63 
4.53 

4.12 
3.88 
3.68 
3.48 

3.17 
3.09 
3.07 
3.07 

2.80 
2.70 
2.68 
2.P5 

4.42 

3.03 

3.64 

3.91 

3.32 

2.99 

2.68 

3.37 

4.12 

3.54 

3.22 

2.97 

4.63 

3.48 

JjT$)TK-Sta^c-«scharg<>  relation  Jap..  5  tp  19  affected'  by  ice. 
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Daily  Mean  Gage  Height,  in  feet,   of  Conodoguinet   Creek  at  Brysom   Bridge,   for  the  period 
October  'l,  1018,  to  September  30,  1920 


Oct.  Nov 


2-.  70 
2.62 
2.62 
2.62 
2.62 

2.65 
2.68 
2.68 
2.69 
2160 

2.65 
2.68 
2.72 
2.75 

2 

2.95 
3.12 
2.93 
2.75 
.2.70 

2.68 
2.72 
2.68 
2.75 
2.78 

2.72 
2.75 
2.82 
3.02 
2 

2.90 


3.02 
3.90 
4.35 
4.75 
3.58 

3.28 
3.02 
2.92 
2.92 
2.75 

2,78 
3.70 
3.95 
3.85 
3.72 

3.60 
3. 
3.12 
3.00 

2.99 

2.75 
2.82 
2.82 
2.90 
2. 

3.00 
4.45 
4.40 
3.92 
3 


Dec. 


Jan. 

Feb. 

Mar. 

Apr. 

Ma  y 

J  line 

Tnlv 
tj  my 

Ail  8" . 

Sept. 



-.  r— 









— 

-- — -.- 

 , 



> 

NOTE— Stage-discharge  relation  Dec.  17-31  affected  by  ice. 
on  Dec.    31,  1919. 


Station   was  discontinued 


SUSQUEHANNA  BASIN— STATION  NO.  41 


SUSQUEHANNA  RIVER  AT  HARRISBURG 


Location. — At  fifteen-span  steel  highway  bridge,  Walnut  Street, 
Harrisburg,  Dauphin  County. 

Drainage  Area. — 24,100  square  miles. 

Records  Available—  January  1,  1891,  to  September  30,  1020. 
Gages. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  employes  of  the  Water  Supply  Commission  of  Pennsylvania. 
Elevation  of  gage  zero  289.4  feet,  United  States  Geological  Survey 
datum.  Sanborn  water-stage  recorder  is  located  on  top,  downstream 
corner,  of  left  abutment  and  referred  to  same  datum  as  chain  gage. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Banks  are  high,  and  not  subject  to  over- 
flow. Bed  is  composed  of  gravel  and  boulders.  A  low  dam  4,200 
feet  below  the  gage,  completed  on  August  29;  1916,  is  the  control 
for  all  except  high  stages, 
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Extremes  of  Discharge. — 1918-1919:  Maximum  stage  during  the 
year,  15.98  feet  at  9  p.  m.  May  23  (discharge,  294,000  second-feet)  ; 
minimum,  3.28  feet  at  8.50  a.  m.  September  30  (discharge,  4,940 
second-feet). 

1919-1 920  :  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  20.2  feet  at  11  p.  m.  March  13  (discharge,  425,000  second-feet)  ; 
minimum,  3.27  feet  at  5  p.  m.  October  9  (discharge,  4,840  seeoud-feet) . 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Eating  curve  well  defined  between  4,000  and  300,000  second- 
feet.  Gage  read  to  hundredths,  twice  daily ;  during  high  stages  more 
frequently.  Daily  discharge  ascertained  by  applying  daily  mean  gage 
height,  computed  from  chain  gage  readings  used  in  connection  with 
water-stage  recorder  graph,  to  rating  table.    Results  good. 


Discharge   Measurements   of   Susquehanna   River   at   Harrisburg,    during   the  period   October  1, 

1918,   to   September  SO,  1920 


No. 

Date 

Made  by 

Gage 
height 

Discharge 

Remarks 

1919 

Feet 

Sec.-ft. 

103 

May  13 

Ferris  &  Landis                 -  . 

10.54 

148,000 

Surface  method 

104; 

23 

Peterson   &  Landis   

13.20 

218,000 

Surface  method 

1051 

23 

Peterson  &  Ferris  

15.62 

266,000 

Surface  method 

106 

24 

Peterson    &  Landis   

14.96 

061,000 

Surface  m-ethod 

1920 

107 

Jan.  22a 

4.77 

10,800 

108 

Feb.  6a 

J.  J.  Baker   

4.52 

9,620 

109 

Feb.  25a 

4.60 

14,100 

♦Measurement  made  through  complete  ice  cover  600  feet  above  gage. 
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Daily  Mean  Gage  Height,  in  feet,  of  Susquehanna  River  at  Harrisburg,  for  the  period 
October  1,  1918,   to  September  30,  1920 


Day 


1918-1919 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

IS   

17   

18   

19   

20   

21   

22   

23   

24   

25   

26   

27   

28   

29   

30   

31   


1919-1920 


2  ^ 

5   

•  

7   

8  

9   

10  


11 
12 

13 
14 
15 


16 
17 
18 
19 
20 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Oct . 

Dec. 

J  £111 . 

Feb. 

Mar . 

Apr. 

May 

J  ujqg 

July 

Sept. 

4.70 
4.49 
4^33 
4.23 
4.24 

0.57 
7.93 
7^65 
6.37 
5.83 

4.38 
4.32 
4^24 
4.19 
4.15 

5.21 

5.31 
5^95 
6.83 
6.85 

4.81 
4.65 
4^49 
4.46 
4.35 

4.96 
5.45 
6]06 
6.45 
6.12 

5.94 
5  70 
5i55 
5.38 
5.28 

4.82 
4.86 
4^95 
4.94 
4.92 

5.41 
5.08 
4.90 

4.68 
4.58 

4.40 
4.26 
4.05 
3.94 
3.82 

4.33 
4. 16 
4.05 

3.95 
3.87 

3.71 
3.66 
3.66 
3.67 
3.64 

4.59 
4.83 
5^92 
6.21 
5.61 

5.47 
5.22 

sloe 

4.91 
4.73 

4.10 
4.05 

i'.m 

3.95 
3.95 

6.06 
5.64 
5^34 
5.25 
5.15 

4.25 
4.25 
4.29 
4.11 
4.03 

5.78 
5.65 
4.64 
4.67 
6.59 

5.27 
5.45 
5^44 
5.38 
5.45 

4.88 
4.78 
4^73 
4.85 
5.33 

4.52 
4.44 
4^51 
4.44 
4.34 

3.74 
3.68 
3^68 
3.71 
3.61 

3.90 
3.96 
4.06 
4.02 
3.98 

3.64 
3.60 
3.53 
3.49 
3.48 

5.17 
4.88 
4^65 
4.41 
4.33 

4.63 
4.50 
4^41 
4.34 
4.25 

3.97 

4.07 
4^27 
4.48 
4.71 

4.99 
4.93 
4.77 
4.51 
4.51 

4.17 
4.09 
4.05 
4.07 
4.17 

7.64 
7.65 
6.93 
6.36 
5.98 

5.80 
5.86 
6^36 
6.90 
6.67 

9.28 
11.98 
10.79 
9.25 
8.14 

4.53 
4.46 
4!32 
4.28 
4.12 

3.60 
3.60 
3i74 
3.64 
3.66 

3.97 

3.89 
3^77 
3.71 
3.65 

3.56 
3.52 
3.57 
3.50 
3.46 

4.23 
4.63 
i.W 
3.99 
3.95 

4.20 
4.16 
4.24 
5.39 
5.82 

5.11 
5.51 
5.&j 
5.61 
5.31 

4.55 
4.75 
4.73 
4.73 
4.77 

4.51 
4.61 
4.65 
4.67 
4.53 

5.72 
5.67 
6.07 
6.89 
7.40 

6.32 
6.15 
6^46 
6.54 
6.36 

7.16 
6.64 

e!3o 

6.49 
6.62 

4.28 
4.32 
4^32 
4.14 
4.08 

3.96 
4.03 
4^31 
4.19 
4.08 

3.59 
4  15 
4^37 
•  4.53 
5.05 

3.41 
3.39 
3!38 

3.36 
3.34 

3.93 
3.91 
3.91 
3.93 
3.87 

6.35 
5.93 
5.53 
5.35 
5.07 

5.07 
4.93 
5.61 
6.07 
6.95 

4.74 
4.74 
4.67 
4.87 
5.43 

4.42 
4.27 
4.33 
4.35 
4.44 

7.14 
6.58 
6!l6 
5.84 
5.60 

6.02 
5.74 
5.54 
5.40 
5.11 

7.91 

12.96 
15.46 
15.08 
12.58 

4.06 
4.02 
3^93 
3.90 
3.91 

4.38 
5.27 
6!l6 
6.07 
5.51 

4.91 
4.62 
4^53 
4.28 
4.12 

3.30 
3.30 
3.32 
3.37 
3.34 

3.93 
3.95 
4.01 
4.17 
4.27 

4.88 
4.7b 
4.65 
4.54 
4.47 

6.82 
6.51 
6.25 
6.01 
5.62 

5.55 
5.67 
5.56 
5.33 
5.13 

4.47 
4.93 
4.97 

5.40 
5.24 
5.71 
6.24 
6.26 

5.04 
4.95 
4.93 
4.85 
4.82 

9.80 
8.53 
7.36 
6.09 
6.14 

3.90 
4.10 
5.03 
4.92 
4.74 

4.97 
4.64 
4.46 
4.34 
4.22 

4.02 
3.90 
3.84 
3.79 
3.76 

3.42 
3.40 
3.34 
3.30 
3.29 

4.59 

5.35 

4.95 

6.22 

5.72 

4.33 

3.76 

3.88 
3.90 
3^80 
2.67 

3.58 

3.31 
3.32 
8.35 
3.30 

3.29 

4.72 
6.26 
6.46 
7.37 

7.10 

7.04 
6.40 
5.96 
6.56 

6.18 

6.15 
5.90 
6.48 
5.08 

4.92 

4.68 
4.55 
4.42 
4.42 

4.28 

4.42 
4.42 
4.37 
4.40 

5.33 

7.86 
7.32 
6'.98 
6.76 
7.00 

5.75 
6.15 
6!l2 
5.99 

5.75 

3.97 
3.90 
3!89 
3.87 

3.86 

3.82 
3.79 
3^80 
3.75 
3.78 

4.18 
3.99 
3.87 
3.77 

3.70 

3.30 

3.29 
3^29 
3.28 

3.30 

6.84 
6.48 
6.13 
5.70 
5.33 

4.98 
4.93 
4^78 
4.98 
5.52 

4.98 
6.10 
5^38 
5.48 
6.05 

4.42 
4.48 
4^48 
4  53 
4.56 

9.71 

11.92 
10.96 
10.99 
10.38 

7.38 
7.35 
7.12 
6.82 
6.48 

5.50 

5.30 
5. 13 
4.96 
4.88 

4.04 
4.24 
4.20 
4.10 
3.99 

3.  SO 
3.78 
3.82 
3.76 
3.80 

2.60 
3.  &j 
3.90 
3.68 
3.70 

3.67 

3.b7 
4.44 
■  4.14 
4.07 

3.39 
3.44 
3.43 
3.56 
3.77 

5.12 
5.09 
5!  12 
5.38 
5.41 

0.86 
5.74 
5!74 
5.86 
6.54 

6.10 
6. 1& 
5!  95 
5.82 
5.50 

4.51 
4.53 
4^52 
4.48 
4.50 

10.30 
11.11 
16'.51 
19.58 
16.24 

6.14 
5.86 
5^62 
5.82 
5.99 

4.78 
4.66 
4^70 
4.92 
5.35 

3.92 
3.8c 
3!89 
3.79 
3.80 

3.71 
3.75 
3^80 
3.94 
3.81 

3.80 
4.03 
4^5 
4.25 
4.25 

4.23 

Lib 
4.96 
4.78 

3.88 
3.96 
4.00 
4.21 
4.48 

5.34 
5.24 
5^01 
4.66 
4.68 

6.22 
6.26 
5!70 
5.42 
5.71 

5.29 
5.2C 
5]  12 
4.85 
4.68 

4.50 
4.55 
i.72 
4.60 
4.82 

12.40 
11. 7C 
13!  Ul 
12.66 
10.82 

6.12 
6.22 

e!so 

7.28 
7.22 

5.14 
4.91 
4!74 
4.64 
4.54 

3.86 
3.84 
4^79 
5.85 
6.40 

3.80 
3.87 
3^80 
3.69 
3.66 

4.33 
4.4£ 
4!  51 
4.71 
5.42 

4.97 
4.89 
4^57 
4.31 
4.11 

4.30 
4.14 
4!()6 
3.99 
4.00 

4.58 
4.47 
4'.3S 
4.29 
4.21 

7.05 
7.40 
7.30 
7.62 
7.10 

4.67 
4.74 
4'.  71 
4.76 
4.80 

4.80 
4.8( 
4.79 
4.72 
4.62 

9.53 
8.6f 
8.14 
8.15 
8.90 

6.85 
6.6t 
6.64 
6.42 
6.19 

4.48 
4.54 
4.6( 
4.59 
4.70 

5.62 
5. 16 
5^06 
i.lk 
4.56 

3.62 
3.6] 
3!65 
3.60 
3.70 

5.63 
5.17 
4^77 
4.45 
4.30 

3.97 
3.91 
3^84 
3.76 
3.71 

3.92 
3.89 
3.9S 
4.2C 
4.32 

4.27 
5.10 
8.5C 
9.25 
8.0C 

7.12 

6.8S 
7.00 
6.55 
6.2S 

4.86 
4. 85 
4.8C 
4.72 
4.75 

4.50 
4.65 
4.51 
4.48 

9.80 
10.5S 
11.16 
10.42 

9.66 

5.98 
5.78 
5.62 
5.53 
5.59 

4.60 
4.48 
4.36 
4.25 
4.16 

4.41 
4.2* 
4.12 
4.0( 
3.8; 

6.38 
5.98 
4.96 
4.46 
4.14 

4.11 
3.99 
3.89 
3.99 
3.98 

3.67 
3.63 
3.78 
3.78 
4.17 

4.6r 

6.2C 

4.8C 

8.60  . 

4.08 

4.02 

4.11 

NOTE — Stage-discharge  relation  Dee.  17  1919,  to  Mar.  VZ,  1920,  affeeted  by  ice. 
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Dailv  discharge,  in  second-feet,  of  Susquehanna  River  at  Harrisburo,  for  the  period 
■      October  1,  1918,  to  September  30,  1920 


Day 


1918-1919 


Oct . 


Nov. 


24,000 
2(I,7(KI 
18,300 
Hi , SOU 
16,800 

22,300 
23,800 
47,200 
53,500 
40,900 

33,100 
27,600 
22,300 
19,100 
18,300 

1(1,800 
22,300 
14,000 
13,300 
12,700 

12,700 
12,000 
12,000 
12,700 
11,400 

12,700 
12,700 
13,300 
15,400 
16,: 


62,000 
90,000 
83,500 
57,700 
45,100 

38,9m? 
33,106 
29,400 
27,600 
24,000 

22,300 
20,700 
19,100 
18,300 
16,800 

16,100 
15,400 
16,800 
36,900 
45,100 

57,700 
47,200 

38,900 
36,900 
31,200 

27,600 
24,000 
22,300 
20,700 
19,900 


Dec. 


19,100 

17,600 
16,800 
16,100 
15,400 

14,700 
14,000 
14,000 
12,700 
12,700 

22,700 
14,000 
16,800 
20,700 
24,000 

31,200 
38,900 
45,100 
40,900 
35,000 

31,200 
27,600 
40,900 
51,400 
70,600 

66,300 
59,800 
53,500 
49,300 
40,900 


Jan. 


Feb. 


33,100 
35,000 
49,300 
66,300 
66,300 

51,400 
40,900 
35,000 
33,100 
33,100 

29,400 
27,600 
25,800 
20,700 
20,700 

22,300 
25,800 
24,000 
24,000 
25,800 

24,000 
24,000 
24,000 
27,600 
30,600 

40,900 
43,000 
40,900 
35,000 
31,200 


22,300    36,900  29,400  —   53,500 


25.,  800 
22,300 
20,700 
19,900 
18,300 

16,800 
16,800 
17,600 
14,700 
14,000 

15,400 
14,700 
14,000 
14,000 
15,400 

20,700 
22',  300 
22,300 
24,000 
20,700 

19,100 
16,800 
18,300 
18,300 
19,900 

19,900 
27,000 
29,400 


Mar. 


Apr. 


29,400 

36,900 
51,400 
57,700 
51,400 

45,100 
40,900 
22,300 
24,000 
62',000 

83,500 
83,500 
68,400 
57,700 
49,300 

43,000 
43,000 
51,400 

OS,  10(1 

79,200 

72,800 
62,000 
53,500 
45,100 
40,900 

36,900 

as, ioo 

43,000 
53,500 
55,600 


47,200 
l:;,00o 
40,900 
36,900 
35,000 

35,000 
36,900 
36,900 
36,900 
36,900 


May 


June 


25,800 
27,600 
29,400 
27,600 
27,600 

27,600 
25,800 
24,000 
25,800 
35,000 


45,100  120,000 
47,200  183,000 
57',  700  155,000 
68,400  118,000 
64,200  94,200 


55,600 
53,500 
59,800 
59.S00 
57,700 

49,300 
48,000 
38,900 
36,900 
30,200 

29,400 
29,400 
27,600 
25,800 
25,800 


74,900 
62,000 
55,600 
59,800 
62,000 

90,000 
210,000 
280,000 
268,000 
199,000 

132,000 
103,000 
79,200 
51,400 
51,400 


July  Aug. 


36,900 
31,200 
27,600 
24,000 
22,300 

20,700 
19,900 
20,700 
19,900 
18,300 

20,700 
19,900 
17,600 
17,600 
14,700 

17,600 
17,600 
17,600 
15,400 
14,700 

14,000 
13,300 
12,70" 
12,000 
12,000 

12,000 
14,700 
29,400 
27,600 
24,000 


19,100 
10,800 
14,000 
12,700 
10,800 

10,200 
9,600 
9,600 
9,600 
8,400 

8,400 
8,400 
10,200 
9,000 
9,000 

12,700 
14,000 
17,600 
16,100 
14,700 

19,100 
35.000 
53,500 
51,400 

38,900 

29,400 
22,300 
19,900 
18,300 
16,100 


Sept. 


43,000   18,300  10,200 


18,300 
15,400 
14.000 
12,700 
11,400 

12,000 
12,700 
14,000 
13,300 
13,300 

12,700 
12,000 
10,200 
9,600 
9,000 

8,400 
15,400 
18,300 
20,700 
29,400 

27,600 
22,300 
20,700 
17,600 
14,700 

13,300 
12,000 
11,400 
10,800 
10,200 


1919-1920 


16"   

17   

18  „v— 
1.9 

20   


21    17,600 

22    15,400 

23  __,   14,000 

24   I   13,300 

25    13,300 


5,260 
5,360 
5,680 
5,150 
5,040 

5,150 
5,040 
5,040 
4,940 
5,150 

6,100 
6,640 
6,530 
7,850 
10,200 

12,000 
12,700 
13. 300 
16,100 
20,700 


12,000 
12,000 
13,300 
16,100 
17,600 

22,300 


24,000 
35,000 
59,800 
79,200 
72,800 

66,300 
59,800 
51,400 
43,000 
35,000 

31,200 
31 ,200 
31,200 
36,900 
36,900 

35,000 
33,100 
29,400 
24,000 
24,000 

22,300 
20,700 
19,100 
17,000 
16,100 

16,800 
31,200 
103,000 
118,000 
92,100 


70,600 
57,700 
49,300 
40,900 
33,100 

29,400 
27,600 
25,800 
29,400 
38,900 

47,200 
4:;, oi nt 
43,000 
47,200 
59,800 

53,500 
36,000 
26,000 
22,000 
24,000 

24,000 
26,000 
20,000 
26,000 
26,000 

24,000 
24,000 
22,000 
22,000 
20,000 

19,000 


17,000 
15,000 


?,00t 


12,000 


10,000 
'9,000 
8.500 
7,500 
7,500 

12,000 
12,000 
12,000 
12,000 
26,000 

9,000 
9,500 
10,000 
>  11,000 
11,000 

100,000 
100,000 
140,000 

1  10,1100 
130,000 

12,000 
13,000 
)  13,000 
)  13,000 
13,000 

1.30', 000 
140,000 
309,000 
406,000 
300,000 

)  13,000 
)  15,000 
1  16,000 
>  15,000 
j  18,000 

194,000 
176,000 
210,000 
202.000 
155,000 

>  18,000 
)  18,000 
)  18,000 
1  17,000 
)  16,000 

125,000 
107,000 
94,200 
96,400 
112,000 

0  13,000 
0  15,000 
0  14,000 
0  13,  (XX 

0  .— 

132,000 
150,000 
164,000 
146,000 
129,000 

o 

105,000 

90.000  45,100 

77.0001  53,500 
70,600  51,400 
66,300  49, 300 
70,600'  45,100 


79,200 
79,200! 
72,800, 
66,300: 
59,800 

51,400 

47,200, 
40,900 
45,100 
49,300, 


38.900 
35,000 
31,200 
29,400 
27,600 

25,800 
24,000 
24,000 
27,600 
36,900 


51,400  ,  31,200 
53,500  27,600 
66,300  24,000 
77,000  22,300 
74,900  20,700 


66,300 
64,200 
62,000 
57,700 
53,500 

49,300 
45,100 
40,900 

38,900 
40,900 


20,700 
20.700 
22,300 
22,300 
24,000 

22,300 
20,700 
18,300 
16,800 
15,4*10 


12,700 
12,000 
12,000 
11,400 
12,000 

14,000 
16,800 
16,100 
14,700 
13,300 

12,000 
12,000 
12,000 
10,800 
10,800 

11,400 
11,400 
25,800 
45,100 
57,700 

40,900 
33,100 
31,200 
25,800 
22,300 

19,100 
17,690 
14.700 
13,300 
12,000 


10,800 
10,800 
10,800 
10,200 
10,800 

10,800 
10,800 
10,800 
10,2(10 
10,800 

9,600 
10,200 
10,830 
12,700 
10,800 

10,800 
11,400 
10,800 
9,000 
9,000 

8,400 
8,400 
9,000 
8,400 
9,600 

57,700 
49,300 
29,400 
19,900 
15,400 


12,000 
12,000 
10,800 
9,000 
8,400 

8,400 
11,400 
12,000 
9,600 
9,600 

10,800 
14,000 
16,800 
16,800 
16,800 

18,300 
20,700 
20,700 
24,000 
36,900 

40,900 
33,100 
25,800 
19,900 
17,600 

14,700 
13,300 
12,000 
13,300 

13,300 

14,700  . 


Note— Discharge  Dec.  17,  1919,  to  Mar.  12.  1920,  estimated,  because  of  ice,  from,  discharge 
measurements,  weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge 


of   ftISprt«.«  River  at  HarrMwrg    for  the  period   October   1,   1918.  to 
September   SO,  1920 


September  SO, 
(Drainage  area,  24,10(1  square  miles) 


Month 


1918-1919 

October   

November   

December,   

January   

February   

March   

April    

May   

June,   

July  _—  

August   

September   


Discharge  in  Second-feet 


Maximum 


The  year 


1919-1920. 


October  — 
November  _-. 
December  — 

January   

February 

March   

April   

May   

June   

July   

August   

September 


The  year 


53,500 
90,000 
70,fi00 
66,800 
29,400 
83,500 
68,400 
280,000 
36,900 
53,500 
29,400 
9,600 

280,000 


22,300 
118,000 
70,600 
20,000 
18,000 
406,000 
90,000 
53,500 
57,700 
57,700 
40,900 
29,400 


406,000 


Minimum 


11,400 
15,400 
12,700 
20,700 
14,000 
22,300 
25,800 
24,000 
12,000 
8,400 
8,400 
5,040 


5,040 


4,940 
16,100 
19,000 
9,000 
7,500 
12,000 
38,900 
14,700 
10,800' 
8,400 
8>400 
9,000 


4,940 


Mean 


20,600 
34,800 
31,000 
33,800 
19,300 
51,600 
43,100 
89,300 
19,600 
18,200 
14,600 
6,920 


32,100 


10,700 
43,200 
34,300 
12,700 
13,000 
140,000 
60,300 
28,700 
19,100 
14,200 
16,700 
15,500 


Run-off 


Second-feet 
per  square 
mile 


34,100 


0.855 
1.44 
1,29 
1.40 
.801 
2.14 
1.79 
3.71 
.813 
.756 
.606 
.209 


Depth  in 
inches 


1.33 


0.99> 
1.61 
1.49 
1.61 
.83 
2.47 
2.00 
4.28 
.91 
.87 
.70 
.23 


17.8 


0.444 

0.51 

1.79 

2.00 

1.42 

1.64 

.527 

.61 

.539 

.58 

5.81 

6.70 

2.50 

2.79 

1.19 

1.37 

.793 

.88 

.580 

.68 

.693 

.80 

.643 

.72 

1.41 

19.28 

SUSQUEHANNA  BASIN— STATION  NO.  42 


YELLOW  BREECHES  CREEK  AT  OLMSTED'S  MILL 


Location—  At  single  span  steel  highway  bridge,  about  one  mile 
south  of  White  Hill,  just  below  Olmsted's  Mill  Dam,  Cumberland 
County. 

Drainage  Area,— 223  square  miles. 

Records  AvailaUe.-Mzvch  23  to  October  31,  1909,  and  January 
29  1910  to  December  31,  1919,  when  the  station  was  discontinued. 

Wa6/— Standard  chain  attached  to  downstream  side  of  bridge  ; 
read  by  C  A.  Hertzler.  Sanborn  water-stage  recorder,  located  on 
the  downstream  end  of  the  right  abutment,  was  operated  from  July 
11,  1918,  to  June  25,  1919. 

Discharge  Measurements. -Made  from  downstream  side  ot  the 

bridge. 
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Channel  and  Control. — Both  banks  are  high,  and  not  subject  to 
overflow.  Control  is  a  riffle  about  1,000  feet  below  gage  where  bed  is 
composed  of  gravel ;  may  shift  slightly. 

Extremes  of  Discharge— 1918-1919 :  Maximum  stage  observed  dur- 
ing the  year,  6.82  feet  at  8.30  p.  m.  July  23,  caused  by  failure  of  the 
Upper  Mount  Holly  dam  (discharge,  3,540  second-feet)  ;  minimum, 
0.67  foot  at  8  a.  m.  December  11  (discharge,  103  second-feet). 

1919-1920 :  Maximum  stage  during  the  period  October  1  to  Decem- 
ber 31,  2.12  feet  observed  at  4.30  p.  m.  December  14  (discharge,  540 
second-feet) ;  minimum,  0.85  foot  at  6.30  p.  m.  October  11  (discharge, 
136  second-feet). 

Ice. — Stage-discharge  relation  seldom  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent,  not  affected  by  ice. 
Eating  curve  well  defined  between  130  and  4,000  second-feet.  Gage 
read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by 
applying  daily  mean  gage  height  to  rating  table.  Results  good 
except  those  for  extremely  low  stages,  which  are  fair. 

The  following  discharge  measurement  was  made  by  Peterson  and 
Landis: 

No.  42,  September  18,  1919:  Gage  height,  1.06  feet;  discharge,  182 
second-feet. 


i 
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Daily  Mean  Oage  Height, 


in  feet,  of  Yellow  Breeches  Creek  at  Olmsted's  Mill,  for  the  period 
Octooer  i,  1918,  to  September  30,  1920 


Day 


1918-1919 

1   

2 

p 

4  Z~.1~.~ 

5   

9   

7   

8   



11   

12   

li   

14   

15   

16   

17   

IS   

19   

20   

21   

92   

23   

24   

25   

26   

27   

28   

29  -. 

30   

31   


Oct. 


1919-1920 

1   ... 

2   

3   

4   :.. 

5   

6   

7   

8   .... 

9   

10  -  

11   

12   u.. 

13   

14   

15   

Ifi   

17   

18   

19   

20   u_. 

21   

22   

23   

24   

25   

26   

27  

28   

29   '. 

30   

31   


0.84 
.85 


85 


Nov. 


1.27 


.97 


.98 
.95 


.99 
.92 
.97 

.92 
1.05 
1.17 
1.04 
1.16 

1.08 
1.03 
1.00 

.99 


.98 
.94 
.98 
1.06 
1.02 

.99 
.99 
1.02 
1.03 
1.00 

1.04 


1.10 
.92 
.92 
.95 
.96 

.89 
.92 
.88 
.88 


.91 
1.00 
.90 

.88 
.95 

.9*4 
.92 
1.78 
1.44 

1.16 

1.05 
.97 


.90 

.89 
.90 
.96 
.94 
.93 


Dec. 


1.07 
1.52 
1.3? 
1.12 
1.22 

1.1? 
l.Of 
l.Of 
l.Of 
l.Of 

1.09 
1.34 
1.65 
1.34 
1.24 

1.10 
1.12 
1.10 
1.06 
1.15 

1.12 
1.04 
1.05 
1.12 
1.10 

1.40 
1.58 
1.32 
1.28 
1.29 


0.9; 

.91 
1.03 
.90 


.85 
.89 
.91 
.87 
.89 

.67 
1.20 
1.10 
1.18 
1.43 

1.29 
1.08 
1.04 
1.01 
1.01 

1.01 
1.18 
2.34 
1.59 
1.73 

1.51 
1.35 
1.28 
1.21 
1.21 

1.20 


1.26 
1.24 
1.18 
1.12 
1.08 

1.12 
1.14 
1.29 
1. 
1.68 

1.44 
1.35 
1.45 
2.06 
1.72 

1.28 
1.52 
1.28 
1.38 
1.40 

1 .40 
1.41 
1.38 
1.35 
1.20 

1.28 
1  .2s 
1.20 
1.21 
1.18 

1.15 


Jan. 

Feb. 

Mar. 

4  r 

. 

June  j 

Tnlv 

j. 

OH 

1 

. ,.  f 

i 

RR 

I  .  /o 

1 .  oo 

1 

at} 

1  AC 
Jl.VO 



1  17 
1.4/ 

1 

(>S 

1 

i 

1 

62 

1 .64 

1 .00 

1 

4'..! 

1  (Y7 
L .  \Jt 

1  /I9 
1 .  4Z 

1  91 
1 .  4i 

1 

si  I 

1 

.■>] 

1 

56 

1.57 

1.40 

i 

i 

1  'i ' 
. ,i i 

1.06 

1.32 

1.20 

1 

1 

2l  > 

1 

■  i  1 

.  1.58 

1.2? 

1 

QR 

1.03 

1.37 

1.15 

1 

1 

::i 

1 

53 

1.56 

1.31 

1 

•><j 

.99 

1  or? 

1 . 17 

1 

.  i ! 

1 

- 1 

1 

w 

1 .44 

1 

Q9 

1 .  Ul 

1 . 10 

1 

1'  i 

1 

■-'■> 

1 

t- 

1.48 

1  ."CO 

1 

44 

1  .  OO 

9  OR 

1  .  1U 

1 

1 

1 !» 

1 

43 

1  .  U) 

1.25 

1 

4.1 

1.17 

1.67 

1.19 

1 

1 

)  ' 

o 
Z 

1 1 

41 

1.38 

1.33 

1 

•>1 

1.04 

1.47 

1.13 

i 

'.'7 

1 

is 

2 

51 

1.36 

2.10 

l 

49 

1  .Uo 

1  (9 
1 .  i£i 

1     1  7 

!•  LI 

i 

97 

.  i 

1 

11 

1 

("1  " 

1 . 44 

4  .oU 

1 

A  A 

1  9-7 
1  .  ..  i 

1  .  !>/ 

1  A7 

l 

i  7 

1 

1 ! ) 

1 

„  1 

O'  fin 

1  Qr7 

1 

go 

1 .  lo 

1  36 

1 .21 

1 

1 1  > 

1 

i 

1 

ryn 
i  .  i 

1.58 

1.80 

1 
1 

l.n 

l!33 

i!io 

1 

'1 1. 

1 

'.'.';'> 

1 

'  1 1 

1.51 

1.74 

1 

1.08 

1.32 

1.06 

1 

20 

1 

79 

1 

M 

1 . 45 

1 .67 

1 

30 

1  .ZO 

1  .VI 

i 

01 

zl 

1 

A  C 

1 

r}0 
1  - 

1.  01 

1  .  <Xf 

o 

ICS 

1  77 

1.29 

1 . 10 

i 

1  ^ 

1 

' 1  1 

■  j  r 

"1 
1 

1  3 

4<.4if 

1  .ot> 

45 

1 . 01 

1  59 

1  06 

i 

1  J 

TO 

J 

97 
4,1 

1 

OA 

1.69 

1.63 

1 

O.J 

1.31 

2I51 

1.02 

i 

09 

1 

0(  ■ 
-J ' 

1 

1.59 

1.50 

1 

9Q 

1.36 

2.61 

1.02 

i 

37 

l 

2y 

1 

62 

1.53 

1 . 52 

1 

Oi  '•77" 

-1  Of) 

i 

20 

1 

'■ 

1 

61 

1  .Do 

3  12 

1 

14 

2 .97 

1 .61 

1.03 

i 

29 

1 

25 

1 

48 

1  AR 

9  on 

<v  .  b'l 

1 

17 

9  9ft 

1  50 

1 .02 

i 

34 

1 

54 

1 

47 

1.48 

2.56 

l 

.13 

5.39 

1.45 

l!l5 

2 

42 

1 

57 

1 

48 

1.48 

2.4S 

l 

.11 

4.07 

1.39 

1.15 

1 

83 

1 

44 

1 

44 

1.45 

2.20 

1 

.09 

2.56 

1.35 

1.04 

1 

72 

1 

.71 

1 

43 

1.38 

2.02 

1 

.15 

2.14 

1.30 

.94 

1 

64 

1 

57 

1 

60 

1.35 

1.86 

1 

.54 

2.01 

1.30 

.99 

1 

56 

1 

.47 

2 

5-1 

1.36 

1.79 

l 

.34 

1.87 

1.25 

.92 

1 

50 

1 

93 

1.36 

1.66 

1 

.15 

1.7f 

1.29 

.95 

I 

43 

1 

82 

1.33 

1.58 

l 

11 

1.57 

1.23 

.98 

1 

lit 

1 

80 

1.53 

1.54 

1.23 

r 

NOTE— Station  was  discontinued  on  Dec.  31  1919. 

16m 
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Daily  discharge,  in  geecmi-ieet,  of  Yellow  Breeches  Creek  at  OU> 
uuiiti  ■'  October  1,  1918,  to  September  SO,  1920 


Creek  at  Olmsted's  Milt,  far  the  period 


Day 


1918-1919 


c 
7 
8 
9 
10 

11 
12 
IS 
14 
15 

lfi 
IT 
18 
L9 

20 

21 

22 
23 


20 
27 
■28 

;30 

:31 


Oct. 


1919-1920 


4 
5 

6 
7 
8 
U 
10 

11 

12 
13 
1  ! 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
■28 
29 

:30 

31 


134 
136 
145 
136 
130 

136 
L62 
L39 

im 

154 

143 
160 
154 
1 54 
139 

150 
154 
162 
162 

1ST 

164 
150 
162 
147 
157 

162 
154 
162 
154 
160 

245 


L67 
164 
167 
167 
160 

170 
L62 
170 
1 52 
164 

152 
186 
215 
186 
215 

200 
180 
172 
170 
162 

167 
157 
167 
186 
172 

170 
170 
172 
186 
172 

186 


Dec. 


200 
152 
152 
160 
162 

145 
152 
143 
143 
143 

150 
172 
147 
143 
L60 

157 
152 
430 
308 
215 

186 
164 
1  15 
139 
147 

145 
147 
162 
157 
154 


186 
325 
275 
200 
230 

200 
186 
172 
172 
200 

200 
275 
378 
275 
245 

200 
200 
200 
186 
215 

200 
186 
186 
2011 
200 

290 
360 
260 
260 
260 


Jan. 


ni 

150 
188 
147 
141 

136 
145 
150 
141 
145 

103 
230 
200 
230 
308 

260 
200 
186 
172 
ITS 

172 
230 
620 
360 
412 

325 
275 
260 
830 
230 

230 


245 
245 
230 
200 
200 

200 
215 
260 
360 
395 

308 
275 
308 
540 
395 

260 
325 
260 
290 
290 

290 
290 

•/'.HI 

275 
230 

260 
260 
230 
230 
230 

215 


Feb. 


260 
500 
448 
3S0 
275 

342 
308 
291! 
290 
245 

245 
215 
215 
245 
230 

230 
230 
325 
.361  > 
275 

260 
260 
275 
660 
448 

395 
378 
342 
32j 
308 

290 


Mar. 


275 
260 
260 
260 
260 

245 
245 
230 
215 
230 

200 
230 
230 
275 
430 

308 
275 
245 
245 
2S0 

245 
245 
342 
34? 
308 

395 

■n-2 

308 


Apr. 


378 

360 
342 
32'5 
342 

325 
290 
308 
raid 
705 

482 
4.30 
412 
378 
378 

395 
500 
448 
395 
360 

360 
325 
308 
325 
308 

:;os 
360 
705 
500 
430 

430 


May 


412 

378 
342 
360 
342 

308 
325 
308 
290 
275 

308 
500 
360 
325 
308 

325 
620 
395 
360 
■M-i 

342 
308 
325 
32(5 
308 

290 
275 
275 
275 
275 


June 


275 
342 
290 
245 
260 

245 
245 
245 
260 
540 

620 
482 
430 
412 
378 

360 

34' 

3<?0 

325 

325 

980 
885 
750 
705 
580 

500 
448 
430 
378 
360 

343 


July 


Aug. 


308 

SON 

275 
275 

2E0 

430 
308 
308 
325 
325 

308 
245 
260 
245 
260 

580 
308 
260 
260 
946 

215 
215 
215 
200 
200 

215 
342 
275 
215 
200 


200 
186 
180 
1861 
170 

172 
275 
215 
18© 
200 

24! 

215 

200 

200 

275 

412 

325 
260 
275 
840 

930 
620 
2,390 
1,540 
750 

540 
500 
448 
393 
342 

342 


Seut. 


308 
290 
260 
275 
275 

1,900 
620 
378 

308 
290 

275 
275 
275 
26" 
245 

?60 
360 
705 
750 
465 

360 
P25 
3f8 
290 
275 

260 
2C0 
245 
260 
245 

245 


2*5 
245 
230 
215  . 
215 

215 
200 
i30 
21*5 
215 

3r8 
230 
2C0 
186 
186 

200 
186 
172 
172 
172 

186 
172 
215 
215 
186 

157 
170 
152 
100 
167 


Btage-rtischprw  relation  not  affected  by  ioe  during  the  period.  Station  was  discontinued 
on  Dec.  31,  1919. 
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Monthly  Discharge  of'  Yellow  Breeches  Creek  at  Olmsted's  Mill,  for  the  period  October  1,  1518, 

to  September  30,  1920 
i Drainage  area,   223  square  miles) 


Month 


Discharge  in  Second-feet 


Maximum 


October 
November 
December 
January  _ 
February  _ 
March  ___ 

April   

May   

June   

July   

August  _— 
September 


1918-1919 


The  year, 


245 
430 
620 
060 
430 
705 
620 
980 
580 
:,390 
,900 
308 


Minimum 


2,390 


130 
139 
103 
215 
200 
290 
275 
245 
200 
170 
245 
152 


103 


Mean 


153 
171 

222 
317 
274 
406 
339 
430 
280 
452 
382 
202 


303 


Run-ofE 


Second-feet 
per  square 
mile 


0.686 
.767 
1.00 
1.42 
1.23 
1.82 
1.52 
1.93 
1.26 
2.03 
1.71 
.906 


1.36 


Depth  in 
inches 


0.791 
.856 
1.15 
1.64 
1.28 
2.10 
1.70 
2.22 
1.41 
2.34 
1.97 
1.01 


18.47 


Discharge  in  Second-feet  Run-off 


Month 

Maximum 

Minimum 

Mean 

Second-feet 
per  scuare 
mile 

Depth  in 
inches 

1919-1920 

215 
378 
540 

152 
172 
200 

174 
231 
277 

0.78O 

1.04 

1.24 

0.90 
1.16 
1.43 

NOTE— Station  was  discontinued  on  Dec.  31,  1919. 


SUSQUEHANNA  BASIN— STATION  NO.  43 


LITTLE  SWATARA  CREEK  NEAR  PINE  GROVE 


Location,— At  single-span  steel  highway  bridge,  about  three-quart- 
ers of  a  mile  upstream  from  mouth  of  creek  and  one  mile  southeast 
of  Pine  Grove,  Schuylkill  County. 

Drainage  Area. — 34  square  miles. 

Records  Available.— November  18,  1919,  to  September  30,  1920. 
Gage  —Standard  chain  attached  to  upstream  side  of  bridge;  read, 
by  Miss  Lottie  Mars. 
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Discharge  Measurements. — Made  from  upstream  side  of  bridge  or 
by  wading. 

CJiannel  and  Control. — Both  banks  are  of  medium  height:  over- 
flow begins  at  a  stage  of  about  G  feet.  Bed  is  composed  of  coarse 
gravel.  Control  is  at  a  riffle,  at  the  upstream  end  of  an  island, 
about  100  feet  below  the  gage.  Bed  at  control  is  coarse  gravel; 
probably  permanent. 

Extremes  of  Discharge. — Maximum  stage  during  the  period,  de- 
termined from  levels,  8.9  feet  at  4  a.  m.  March  6,  stage-discharge  re- 
lation affected  by  ice,  discharge  not  determined ;  minimum,  1.28  feet 
several  times  in  July  (discharge,  7  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  throughout  the 
year  except  as  affected  by  ice  December  16  to  March  12.  Rating 
curve  fairly  well  defined  below  100  second-feet  and  well  defined  be- 
tween 100  and  500  second-feet.  Gage  read  to  hundredths  twice  daily. 
Daily  discharge  ascertained  by  applying  mean  gage  height  to  rating 
table.   Results  good  for  medium  stages. 

Cooperation. — Station  is  maintained  in  cooperation  with  J.  G. 
White  Management  Corporation,  New  York  City. 


Discharge  Measurements   of   Little  Swatara  Creek  near  Pine   Grove,   during   the  year  ending 

September   SO,  \  1920 


No. 

Date 

Made  by — 

Gage 

height 

Discharge 

Feet 

See. -ft. 

1 

Nov.  18 

H. 

2.09 

93.9 

2 

Dec.  3* 

do   

1.92 

57.5 

3 

Jan.  15f 

H. 

2.24 

24.2 

4 

Feb.  IV 

do   

3.00 

30.6 

5 

Mar.  17 

H. 

3.63 

451 

6 

18 

do   _  

2.97 

296 

7 

IS 

do    . 

2.87 

272 

8 

Apr.  IS 

do   

2.39 

158 

9 

18 

do     

2.38 

157 

10 

May  261 

1.48 

19.1 

11 

28§ 

O. 

1.45 

15.8 

12 

Sept.  211, 

do   

1.54 

18.6 

♦Measurement  made  by  wading  50  feet  below  gage. 

tMeasurement  made  through  complete  ice  coyer  15  feet  above  gage. 

tMeasurement  made  through  complete  ice  cover  15  feet  below  gage. 

IIMeasurement  made  by  wading  20    feet  above  gage. 

^Measurement  made  by  wading  300  feet  above  gage. 

IIMeasurement  made  by  wading  200  feet  above  gage. 
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Daily  Mean  Gage  Height,  in  feet,  of  Little  Swatara  Creek  near  Pine  Grove,  for  the  year  ending 

September   30,  1920 


Day 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 

Apr. 

May 

June 

J  uly 

Aug. 

Sep)  . 

2.73 

1.98 

1.94 

1.38 

1.44 

1.78 

1.48 

2.74 

2.46 

1.80 

1 .40 

l.oa 

1 .00 

1  AO 

2.90 

2.40 

1.76 

1  .OU 

l.OI 

1  AQ 

1  an 
l.OO 

A  OA 

2.44 

1.  (* 

1.41 

l  fro 

T    A  A 

1    A  S 

7.00 

2.96 

1.72 

1 .56 

1 .52 

l.OO 

1.40 

7.90 

3.09 

1.70 

1.48 

1.46 

1.52 

2.70 

4.91 

2.79 

1 .68 

1 .42 

l.DV 

t  RA 

1.04 

4.42 

2.40 

1 .70 

1 .38 

I.  Ol 

1 .49 

2.28 

4. 10 

2.26 

1.69 

1 .615 

1  AA 

1  ACS 

1  .4U 

o  in 

4.14 

2.16 

1 .64 

1.36 

1.41 

1 .46 

2. 13 

5.20 

2.08 

1.66 

1.34 

1.40 

1.44 

1.88 

4.81 

2.01 

1.62 

1.32 

1.86 

1.48 

1.86 

5.34 

2.32 

1.68 

1.36 

1.50 

1.50 

1.80 

3.03 

2.04 

1.72 

1.42 

1.54 

1.50 

1.72 

2.99 

1.99 

1.63 

1.36 

1.54 

1.43 

1.69 

3.22 

2.00 

1.59 

1.36 

1.52 

1.86 

1.64 

3.76 

2.46 

1.56 

2.35 

1.44 

1.92 

1.62 

3.06 

3.38 

1.53 

2.23 

1.46 

2.76 

1.58 

2.79 

2.29 

1.52 

1.92 

1.42 

2.24 

1.56 

2.54 

2.20 

1.54 

1.76 

1.38 

1.96 

1.53 

2.52 

2.28 

1.60 

1.74 

1.35 

1.91 

1.48 

2.51 

21.10 

1.62 

1.66 

1.32 

1.80 

1.46 

2.64 

2.06 

1.54 

1.62 

1.68 

1.72 

1.46 

2.63 

2.00 

1.54 

1.59 

1.42 

1.64 

1.44 

2.55 

1.93 

1.52 

1.54 

1.35 

1.59 

1.47 

2.47 

1.89 

1.48 

1.52 

1.35 

1.60 

1.44 

2.47 

1.94 

1.46 

1.49 

1.32 

1.54 

1.46 

2.30 

1.92 

1.42 

1.45 

1.29 

1.58 

1.55 

2.23 

1.84 

1.42 

1.42 

1.28 

1.59 

1.44 

2.12 

1.84 

1.42 

1.48 

1.29 

1.56 

2.60 

2.05 

1.42 

i 

1.84 

1.50 

1919-1920 


9  — 
10  __- 


2.04 
1.98 
1.88 

1.84 
1.77 
1.76 
1.71 
1.70 
2.32 
2.60 
2.38 
2.24 
2.30 


2.08 
2.04 
1.96 
1.91 
2.02 

1.84 
2.02 
1.92 
2.92 
2.92 

2.52 
2.34 
2.43 
2.58 
2.43 

2.46 
2.19 
2.26 
2.37 
2.38 

2.46 
2.34 
2.72 
2.42 
2.56 

2.53 
2.36 
2.15 
1.84 
2.32 

2.26 


2.25 
1.92 
1 

2.02 

1, 

2.06 
2.11 
2.17 
3.00 
2.74 

2.46 
2.38 
2.32 
2.18 
2.26 

2.26 
2.32 
2.31 
2.20 
2.24 

2.23 
2.20 
2.28 
2.33 
2.26 
2.26 
2.31 
2.28 
2.20 
2.15 
2.07 


2.24 
2.33 
2.37 
2.50 


2.88 
2.84 
21.82 

2.89 
2.83 
2.92 
2.70 


2.96 
2.93 
3.17 
2.92 

2.85 
2.90 
3.18 
3.06 
2.88 

2.66 
2.62 
2.74 
2.78 


NOTE— Station  was  established  on  Nov.  18,  1919.  Stage-discharge  relation  Dee. 
Mar. 12  affected  by  ice.     Gage  height  Feb.  5-7  and  15-16  not  observed. 


16  to 


Daily  disoharge, 


in  seaond-feet,  of  Little  Swatara  Greek  near  Pine  Grove, 
September  SO,  199.0 


for  the  year  ending 


Day 


Oct. 


Nov. 


Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

92 

19 

13 

8 

75 

68 

12 

15 

46 

18 

85 

19 

13 

10 

174 

48 

13 

21 

24 

14 

72 

19 

16 

19 

161 

43 

19 

58 

18 

11 

64 

24 

19 

250 

170 

41 

14 

29 

15 

15 

82 

24 

19 

750 

286 

38 

24 

21 

12 

13 

54 

28 

28 

1,000 

321 

36 

18 

17 

21 

228 

82 

28 

32 

800 

251 

34 

14 

19 

31 

262 

65 

60 

36 

600 

161 

36 

12 

20 

18 

135 

274 

140 

36 

550 

130 

35 

12 

15 

13 

96 

274 

80 

39 

550 

109 

31 

11 

14 

17 

102 

183 

55 

421 

600 

92 

32 

10 

13 

15 

59 

148 

36 

42 

700 

80 

29 

9 

56 

18 

56 

168 

32 

36 

849 

143 

34 

11 

19 

19 

48 

205 

28 

36 

297 

85 

38 

14 

22 

19 

.38 

168 

24 

39 

297 

76 

30 

11 

22 

15 

35 

120 

24 

32 

345' 

78 

26 

11 

21 

56 

31. 

80 

19 

32' 

489 

174 

24 

150 

15 

65 

29 

70 

19 

28 

32T 

157 

21 

146 

17 

240 

35 

60 

16 

28 

251 

137 

21 

65 

14 

126 

24 

60 

19 

24 

194 

117 

22 

43 

12 

72 

21 

60 

19 

9' 

is? 

J3H 

V? 

10 

Pi 

18 

60 

19 

32 

im 

96 

29 

32 

ft 

48 

17 

55 

24 

48 

216 

89 

22 

29 

34 

38 

17 

55 

24 

36 

216 

78 

22 

24 

14 

31 

15 

48 

19 

28 

194 

67 

21 

22 

10 

26 

17 

36 

19 

19 

176 

61 

18 

21 

10 

27 

lr. 

32 

24 

8 

176 

68 

17 

18 

p 

22 

17 

24 

24 

8 

139 

65 

14 

16 

8 

25 

23 

16 

19 

8 

124 

54 

14 

14 

7 

26 

15 

IP 

100 

54 

14 

18 

8 

23 

205 

19 

V 

87 

14 

54 

19 

f 

1919-1920 


7  .... 

8   

9   

10 


85 
75 
59 

44 
43 
37 
39 

143 
205 
157 
126 
139 


WWE-StsHnn  wfis  established  on  Nov.  18.  1919. 
mated,  because  of  ice,  from  discharge  measurements, 
height  graph. 


Disoharge  Dee.  16  to  Mar.  12  esti- 
weather  records  and  study  of  gage 
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Monthly  Discharge  of  Little  Swatara   Creek  near  Pine   Grove,  for  the  year  ending  September 

30,  1920 

(Drainage  area,   34  square  miles)  \ 


Discharge  in  Second-leet 

Run-off 

Month 

Maximum 

Minimum 

Mean 

Second-leet 
per  square 
mile 

Depth  in 
inch«s 

1919-1920 

November 
December 
January  . 

274 

19 

91 

2.68 

3.09 

140 

16 

30 

.882 

1.02 

February 

48 

8 

27 

.794 

.86 

1,000 

8 

344 

10.12 

11.67 

April   

32a 

54 

125 

3.6R 

4.11 

68 

14 

29 

.853 

.98 

150 

9 

28 

.824 

.92 

July   

58 

7 

20 

.588 

.68 

240 

12 

39 

1.15 

1.33 

September 

262 

11 

54 

1.59 

1.77 

SUSQUEHANNA  BASIN— STxiTION  NO.  44 


SWATARA  CREEK  AT  HARPERS 


Location.— At  two-span  steel  highway  bridge,  Harpers,  Lebanon 
County,  about  five  miles  northwest  of  Annville. 
Drainage  Area. — 334  square  miles. 

Records  Available.— December  17,  1918,  to  September  30,  1920. 

Gage. — Standard'  chain  attached  to  downstream  side  of  bridge; 
read  by  J.  A.  Koons  and  Elmer  G.  Shuey. 

Discharge  Measurements—  Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— At  low  and  medium  stages  the  stream 
flows  under  the  left  span  of  the  bridge.  There  is  a  flood  plain  under 
the  right  span  which  is  covered  by  water  during  high  stages.  Out- 
side of  the  flood  plain  both  banks  are  high  and  do  not  overflow.  Bed 
is  composed  of  culm  and  gravel.  Control  is  at  a  riffle  about  300 
feet  below  gage ;  probably  permanent. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  8.60  feet  at  7  a.  m.  July  21 ;  minimum,  0.40  foot  at 
9  a.  m.  September  30. 

1919-1920 :  Maximum  open-water  stage  during  the  year,  estimated 
from  hydrograph,  11.3  feet  at  3  p.  in.  March  13  (discharge,  9,040 
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second-feet)  ;  a  stage  of  13.5  feet,  estimated  from  hydrograph,  was 
reached  at  midnight  March  5-6,  but  the  water  was  held  back  by  an 
ice  jam;  minimum,  0.38  foot  at  6.15  a.  in.  September  5  (discharge, 
87  second-feet ) . 

ICC  —Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  fairly  well  defined  between  100  and  6,000  sec- 
ond-feet. Gage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  daily  mean  gage  height  to  rating  table. 
Results  good. 


Discharge  Measurements  of  Swatara  Creek  at  Harpers,  during  the  period  October  1,  1918, 

to  September  30,  199,0 


No. 


6 
7 
8 
!) 
10 
11 
12 
13 


Date 


1918 
Oct.  19a 

1919 
July  3 
Nov.  21 

1920 
Jan.  141 
Feb.  18b 
Mar.  17 
18 

Apr.  17 
May  2fi 
28 

Aug.  IS 
Sept.l6( 
21  ( 


Made  by- 


a  Measurement  made  by  surface  method. 

b  Measurement  made  through  partial  ice  cover. 

c  Measurement  made  by  wading  75  feet  below  gage. 


J.  D.   Reckord  — . 

Landis-  &  Snavely 
H.   L.   Landis  --. 

H.  B.  Graves  — 
do 

H.    L.  Landis   

do 
do 
do 

O.  W.  Hartwell  . 
do 
do 
do 


•  iage 

height 


Discharge 


Feet 

Sec. -ft. 

0.28 

54 

1.77 

482 

1.68 

426 

1.73 

•?63 

1.99 

248 

8.69 

5,940 

6.(1!) 

3,380 

3.80 

1.670 

.97 

215 

.87 

182 

3.30 

1,210 

.95 

190 

.64 

123 
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Daily  Mean  Gage  Height, 


in  feet,  of  Swatara  CreeTc  at  Harpers, 
to  September  .10,  1920 


for  the  period  October  1,  1918, 


Day 


1918-1919 


11  -_ 

12  __ 
13 

14 

15  - 


Oct. 


Nov. 


Dec. 


2.30 
1.91 
1.76 
1.55 

1.42 
2.83 
6.92 
4.261 
4.46 

3.44 
2.89 
2.60 
2.28 
2.05 

1.84 


Jan. 


Feb. 


2.34 
5.40 
4.14 
3, 
3.10 

3,12 
2. 
2.5.9 
2.22 
1. 

2.10 
1.79 
1.90 
3.60 
2.30 

2.22 
2.00 
1.95 
2.32 
2.12 

1.9B 
1.91 
2.15 
5.12 
3.58 

3.16 
2.72' 
2.42 
2.22 
2.05 


1.75 
1.52 
1.66 
1.51 
1.54 

1.39 
1.30 
1.29 
1.11 
1.06 

1.10 
1.18 
1.15 
2.70 
3.55 

2.52 
21.10 
1.98 
1.84 
1.79 

1.68 
1.62 
2.55 
2.30 
2.09 

3.02 
;?  18 
2.42 


Mar.  Apr. 


3.46 
3.00 
2.75 
2.52 
2.34 

2.14 
1. 

1.72 
5.48 
5.90 

4.27 
3.50 
3.10 
2. 73 
2.52 

2.82 
3.78 
3.06 
2.67 
2.56 

2.40 
2.23 
2.02 
1.94 
1.82 

1.72 

2.34 
5  29 
3.60 
3.08 

2.80 


2.50 
2.30 
21.12 
1. 
1.90 

1.82 
1. 
1.60 
1.50 
1.44 

1.66 
3. 
2.23 
2.04 
1.90 

2.47 
4.48 
3.41 
2.95 

2.59 

2.39 
2.13 
1.99 
2M2 
1.79 

1.73 
1.67 
1.58 
1.49 
1.43 


May 


1.61 
2.45 
2.09 
1.87 
1.76 

1.63 
1.58 
1.55 
1.59 
4. 

3.79 
2.75 
2.46 
2.35 
2.37 

2.11 
2.21 
2.19 
1.87 
1.69 

3.65 
4.53 
3.83 
3.35 
2.89 

2.51 
2.21 
2.01 
1.82 
1.71 

1.58 


June 


1.45 
1.40 
1.30 
1.21 
1.15 

3. 

3.66 
21.76 
2.36 
2.14 

1.88 
1.82! 
1.70 
1.54 
2.26 

4.4? 
2.35 
2.14 
1.86 
1.91 

1.81 
1.41 
1.38 
1.18 
1.18 

1.51 
5.56 
4.68 
3.31 
2.74 


July 


2.90 
2.01 
1.76 
1.54 
1.42 

1.32 
1.30 
1.22 
1.06 
1.09 

1.25 
1.10 
.98 
1.00 
1.18 

1.96 
1.32 
1.15 
2.02 

4.82' 

8.20 
5.48 
6.58 
4. 40 
3.60 

3.03 
2.60 
2.40 
2.40 
1.95 

1.76 


Aug-. 


1.78 
1.58 
1.44 
1.36 
1.39 

2.32 
1.82 
1.40 
1.19 
1.12 

1.02 
.98 
1.02 
1.21 
1.20 

1.05 
1.28 
1.37 
2.28 
1.81 

1.29 
1.52 
1.14 
1.00 
.92 


.80 
.80 
.75 
.75 

.72 


NOTE — Stage-discharge  relation  not  affected  by  ice  during  year. 


Day 

Oct. 

1  Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1   

0.44 

1.43 

2.75 

1.55 

1.38 

1.75 

2.4l 

2.35 

0.66 

0.66 

1.75 

O.oo 

2   

.92 

2.55 

2.44 

1.38 

1.28 

1.70 

3.52 

2.00 

.66 

.56 

.94 

.52 

3   

.70 

2.10 

2.26 

1.29 

1.26 

1.85 

3.66 

1.75 

.70 

1.91 

.61 

.49 

.62 

1.90 

1.98 

1.42 

1.52 

2.45 

3.40 

1.66 

.74 

1.36 

.50 

.46 

5  ""..""I 

.52 

4.10 

2.05 

1.30 

1.79 

7.8? 

4.90 

1.57 

.87 

.91 

.47 

.42 

6   

.52 

3.05 

2.02 

1.22 

1.84 

11.72 

5.20 

1.49 

1.19 

.72 

.54 

1.75 

7   

.50 

2.55 

1.90 

1.62 

1.89 

8.55 

4.34 

1 .42 

.86 

.70 

.53 

4.f0 

8    . 

.52 

2.16 

1.39 

2.42 

1.92 

8.34 

3.66 

1.45 

.74 

.9* 

.8f 

2.9Q 

9   

.51 

1.94 

3.60 

3.20 

1.86 

6.76 

3.16 

1.46 

.6° 

.79 

.66 

1.68 

10   

.50 

1.75 

4.13 

4.05 

1.70 

5.10 

2.90 

1.36 

.62 

.62 

.60 

2.32 

11   

.50 

1 .90 

3.50 

2.65 

1.80 

6.5'' 

2.65 

1.26 

0" 

.fir 

o.o7 

12   

1.05 

3.18 

3.12 

2  25 

1.81 

8  6? 

2.46 

1.24 

.59 

.75 

.63 

1.58 

13   

1.05 

4.75 

3.37 

2.00 

1.8» 

10.72 

3.18 

1.38 

1.05 

1.16 

.P2 

1.34 

14   

.92 

4.03 

4.57 

2.02 

1.86 

7.78 

2.78 

1.50 

.71 

.84 

.59 

1.16 

15   

2.15 

3.34 

3.65 

2.00 

2.12 

5.70 

2.48 

1.29 

.65 
.86 

.58 

1.03 

16   

1.62 

2.86 

3.12 

1.85 

2.32 

5.97 

2.42 

1.12 

1.82 

.93 

17   

2.35 

3.55 

9'.98 

1 .98 

2.10 

8.0' 

3.P8 

1 .05 

2.60 

TfiO 

2.58 

.86 

IS   

1.52 

2.28 

2.60 

2.18 

2.02 

6.2? 

3.34 

1.00 

4.60 

.58 

2.93 

.te 

19   

1.28 

1.84 

2.50 

2.35 

2.02 

5.24 

2.95 

1.00 

2.10 

.64 

1.84 

.72 

20   

1.10 

1.68 

4.88 

2.32 

2.00 

4.25 

2.74 

.96 

1.58 

.70 

1.32 

.65 

21   

.98 

1.69 

■1  2.1 

2.20 

1.90 

4.51 

3.18 

1.22 

1.42 

.54 

1.22 

.64 

22   

.95 

1.62 

4.35 

2.01 

1.80 

5.34 

2.82 

1.46 

1.34 

.44 

1.0! 

.60 

23   

.92 

1.56 

3.66 

1.8= 

2.22 

5.00 

2.58 

1.11 

1.14 

.81 

1.04 

.64 

24   

1.09 

1.50 

3.15 

1.80 

2.22 

4.70 

2.38 

.99 

1.04 

.86 

.87 

.56 

25  .   

1.10 

1.46 

2.75 

1.68 

1.95 

4.46 

2.16 

.98 

.91 

.60 

.73 

.58 

26   

.89 

2.86 

2.35 

1.60 

1.85 

4.50 

2.01 

.94 

.81 

.52 

.67 

.56 

27   

.92 

4.30 

2.59 

1.48 

1.80 

4.50 

2.06 

.90 

.7» 

.47 

.6' 

.58 

28   

1.42 

3.39 

2.48 

1.58 

1.65 

3.03 

2.14 

.84 

.65 

.49 

.60 

1.59 

29   

1.80 

3.02 

2.14 

1.56 

1.68 

3.40 

1.92 

.79 

.62 

.43 

.82 

1.52 

30   

1.48 

3.29 

1.65 

1.39 

'  3.12 

1.76 

.71 

.67 

.40 

.76 

3.26 

31  .   

1.38 

1.98 

1.44 

2.66 

.70 

.52 

.66 

NOTE-— Stage-discharge  relation  Dec.  20  to  Mar.  10  affected  by  ice. 
Gage  height  July  15-16  not  observed. 
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Daily  discharge,  in  second-feet,  of  Swatara  Creek  at  Harpers,  for  the  year  ending  September 

SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

imfti  (ion 

lyiy-iy/O 

-1 
1 

9E 

34S 

945 

300 

160 

180 

745 

745 

130 

130 

460 

120 

\ 

1SS 

845 

745 

300 

160 

200 

1,360 

560 

130 

112 

196 

103 

a 

_   - 

139 

605 

695 

300 

160 

240 

1,500 

460 

139 

520 

120 

102 

1 

120 

5i:0 

560 

280 

160 

2.000 

1 , 290 

420 

150 

312 

103 

97 

5 

103 

1,780 

560 

260 

180 

4,800 

2,370 

382 

172 

183 

99 

92 

6 

103 

1,050 

560 

260 

200 

5,500 

2,610 

365 

264 

139 

112 

4C0 

f 

103 

845 

520 

260 

220 

5,500 

1,920 

330 

172 

139 

112 

1,920 

8 



103 

650 

330 

280 

240 

4,800 

1,500 

348 

150 

196 

183 

695 

9 

103 

540 

1,430 

300 

260 

4,200 

1,170 

348 

120 

160 

130 

440 

10 

103 

460 

1,780 

340 

260 

2,400 

995 

312 

120 

120 

120 

695 

11 

103 

520 

1,360 

320 

280 

3,750 

845 

280 

120 

112 

130 

605 

1  E> 



222 

1 , 170 

1,110 

300 

300 

5,820 

795 

280 

120 

150 

130 

■  383 

1  f> 
L6 

222 

2,200 

1,290 

280 

300 

8,260 

1,170 

330 

222 

250 

120 

312 

14 

183 

1,710 

2,130 

260 

300 

5,020 

945 

365 

139 

172 

120 

250 

15 

650 

1,230 

1,430 

240 

300 

3,030 

795 

295 

130 

180 

120 

i  222 

ID 

400 

995 

1 ,  no 

240 

280 

3,300 

745 

235 

172 

160 

4S0 

196 

T7 
Li 

745 

845 

1,050 

220 

260 

5,320 

1,430 

222 

845 

120 

845 

172 

18 

365 

695 

845 

2Q0 

260 

3,480 

1,230 

208 

2,130 

120 

995 

172 

19 

295 

500 

795 

200 

240 

2,610 

1,050 

208 

605 

130 

500 

139 

20 

235 

44Q 

100 

LOO 

'.'40 

1 , 850 

895 

196 

400 

139 

295 

130 

2  j 

201-' 

440 

650 

200' 

200 

2,060 

1,170 

264 

330 

112 

264 

130 

22 

196 

400 

6Q0 

220 

200 

2,690 

945 

348 

312 

95 

208 

120 

23 

183 

382 

550 

240 

260 

2,450 

845 

235 

250 

160 

222 

.130 

24 

235 

480 

240 

260 

2,210 

745 

208 

222 

172 

172 

112 

25 

235 

348 

440 

240 

240 

2,060 

650 

208 

183 

120 

i  nn 
100 

26 

183 

995 

400 

240 

200 

2,060 

560 

196 

160 

103 

130 

112 

27 

183 

1,920 

380 

220 

200 

2,060 

605 

183 

350 

99 

120 

120 

28 

330 

1,290 

360 

200 

180 

1,430 

605 

172 

130 

102 

120 

400 

29 

480 

1,050 

340 

20O 

ISO 

1,290 

520 

160 

120 

93 

160 

365 

30 

365 

1,230 

300 

180 

1,110 

460 

139 

130 

89 

150 

1,230 

31 

330 

300 

170 

895 

139 

103 

130 

NOTE. — Discbarge  Dec.  20  to  Mar.  10  estimated,  because  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph.  Discharge  July  15-16  estimated, 
because  of  no  gage  height  record. 


Monthly  Discharge  of  Swatara  Creole  at  Harpers,  for  the  year  ending'  September  30,  1920 

(Drainage  area,   33-1  square  miles) 


Discharge  in  Second-feet 

Run-off 

Month 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

1919-1920 

October          .._                 ..  . 

745 

95 

248 

0.725 

0.S4 

November    _   

2,290 

343 

882 

2.64 

2.94 

December   

2,130 

300 

798 

2.39 

2.76 

January   

340 

170 

2»8 

.742 

.86 

February   

300 

160 

230 

.689 

.74 

March  .   

8,200 

180 

2,990 

8.95 

10.32 

April      . 

2,610 

460 

1,080 

3.24 

3.62 

May   

745 

139 

295 

.883 

1.02 

June                       .    . 

2,130 

120 

2S1 

.841 

.94 

July      . 

520 

89 

155 

.464 

.53 

August  .1   

995 

99 

232 

.695 

.80 

September   . 

1,920 

92 

338 

1.01 

1.13 

The  year   

8,260 

89 

650 

1.95 

26.50 
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SUSQUEHANNA  BASIN — STATION  NO.  45 


CODORUS  CREEK  AT  YORK 


Location.— At  three-span  steel  highway  bridge,  South  Penn  Street, 
York,  York  County. 

Drainage  Area.— 221  square  miles. 

Records  Available.— October  7,  1915,  to  September  30,  1920. 

Gaffe —Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  Thomas  F.  Heberly.  Elevation  of 
gage  zero  351.79  feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Banks  are  high  and  not  subject  to  overflow. 
Bed  is  composed  of  mud  and  gravel.  The  Loncks  Mill  Dam,  located 
about  one  and  one-half  miles  below  the  gage,  is  control  for  medium, 
high  and  probably  low  stages  when  the  water  surface  at  dam  is  not 
below  the  crest  elevation.  During  low  stages,  when  the  water  surface 
is  below  the  crest  of  dam,  the  station  control  is  probably  at  a  rit- 
fle  about  800  feet  below  the  gage.  Stage-discharge  relation  variable 
during  low  stages  on  account  of  operations  at  Loucks  Mill.. 

Extremes  of  fita^e.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  5.20  feet  at  9  p.  m.  August  17;  minimum,  0.58  toot 
at  6  p.  m.  December  9.  .    ,  „ 

1919-1920  •  Maximum  gage  height  during  the  year,  determined  trom 
levels  and  hydrograph,  15.9  feet  at  11  p.  m.  March  5;  minimum,  0.G5 

foot  on  August  6  and  7. 
jce_  Stage-discharge  relation  rarely  affected  by  ice. 


DiM  Measurements  of  Oo^  ™*S*<  *»  °*»" 


Date 


1919 
Aug.  13 

1920 
Jan.  17n 
Feb.  14 
May  4 
July  12 
Sept .  HI 


Made  by- 


Peterson  &  Landis 


H.  B.  Graves   

do 

R.  A.  Boehringer 

H.  L.  Landis   

do   


Gage 
height 


Feet 
1.66 


1.69 

3.22 
1.97 
1.60 


Discharge 


^Measurement  made  through  partial  ice  cover. 
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Daily  Mean  Gage  Height,  in  feet,  "l^^^To^I"*'  ^'^  *' 


Day 


1918-1919 


1 

2 
3 
i 

5 

6 
7 
8 

;i 
10 

11 

12 
13 
14 
15 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Jet. 

Nov. 

Dec. 

1.02 

1.03 

0.76 

.96 

.85 

.73 

1.00 

.88 

.69 

.93 

.86 

.68 

.94 

.78 

.67 

1.06 

.72 

.67 

.97 

.74 

.68 

1.01 

.72 

.70 

.79 

.74 

.61 

.75 

.  .79 

.61 

.76 

.82 

.65 

.81 

.74 

.69 

.86 

.71 

.81 

.92 

.73 

.75 

.84 

.71 

.91 

.7f 

.73 

.84 

.81 

.80 

.77 

.7c 

.94 

.70 

.7S 

.81 

.81 

.81 

.74 

.88 

.81 

.72 

.83 

.75 

.74 

1.35 

.76 

.75 

1.82 

.73 

.78 

1.86 

.80 

.75 

1.97 

.82 

I  -65 

1.86 

.62 

.62 

1.78 

.66 

.72 

1.66 

.71 

.74 

1.42 

.88 

.ee 

1.25 

l.Of 



1.52 

Jan. 


1.95 
2.95 
3.30 
3.10 
2.70 

1.95 
1.62 
1. 
1.68 
1.46 

1.42 
1.62 
1.54 
1.52 
1.58 

1.75 
1.68 
1.60 
1.70 
1.68 

1.72 
2.45 
3.95 
4.25 
3.00 

1.85 
1.60 


Feb. 


2.10 
2.15 
2.35 
2.02 
1.88 

2.30 
2.00 

2.02 


lar. 

Apr. 

May 

AUg . 

Sept . 

2.05 

1.85 

2.28 

1.97 

1.11 

1 .91 

1  .oo 

2.25 

1 .78 

L .  oo 

1  86 

.96 

1.78 

1.80 

2.08 

1.90 

X  .So 

1  69 

1.01 

i:7i 

1.60 

1.80 

1.89 

Z,.  ID 

^  7^ 

±.  iD 

.78 

1.6S 

1.60 

1 . 82 

1  QO 
1  .Oi 

2  10 

1 .58 

.86 

1^56 

1.48 

1.78 

1.90 

1.83 

1.65 

.96 

o  Art 

o.oy 

1  1ft 

1.75 

1.81 

1 .83 

Z .  1Z 

1  01 

2.11 

1.46 

2.20 

~t  TEC. 

i  as 

1  92 

.7\ 

2.11 

1.51 

3.35 

1 .71 

O  Q-2 
C< .  oo 

1 .  JO 

.8* 

2.01 

1.44 

3.45 

1.8? 

3.89 

i  err 

1  01 

2.16 

1.39 

2.92 

2.05 

3.13 

2.12 

1.46 

2.01 

2.60 

2.95 

2.48 

i  .yz 

1.18 

1.81 

1.05 

2.28 

2.10 

2.23 

1  .Ot 

1  66 

1.93 

.95 

2.30 

1.95 

2.03 

2.16 

1.64 

1.15 

2.72 

2.55 

2.16 

o  no 

A  .XTL 

L .  DO 

1.52 

1.05 

3.10 

3.65 

2.18 

2.45 

2.66 

1.55 

1*10 

3.10 

4.50 

2.03 

O  (V) 

2.26 

3.04 

.95 

3.22 

3.10 

2.38 

1  .  DO 

3.78 

.98 

i'io 

2.25 

2.70 

3.08 

L.  i  i 

3  21 

3.05 

2.15 

2 ,40 

Q  OQ 

o .  *  a 

1  69 

3.46 

2.85 

1.12 

2.05 

2.15 

4.53 

2.62 

3.11 

q  pro 

z.oi 

i  9n 

1  .  CAf 

2.05 

3.38 

2.32 

3.16 

2.10 

1.05 

1.95 

1.95 

3.38 

2.12 

3.26 

1.90 

2.21 

1.98 

2.20 

2.78 

1.97 

2.36 

1.92 

1.95 

2.05 

2.25 

2.38 

1.92 

2.06 

1.85 

1.52 

2.25 

2S.10 

2.18 

2.12 

1.96 

1.85 

l.OO 

2.42 

2. OS 

1.83 

2.77 

2.11 

1.7C 

1.08 

2.70 

2.02 

]  .93 

2.22 

1.81 

1.7E 

i.(» 

2.35 

2.0C 

1.68 

1.61 

1.71 

I.8C 

.95 

2.  IE 

2.0*2 

1.89 

1.12 

1.77 

1.7C 

.82 

2.2C 



1.97-  -_~ 

1.76 

1.8C 



NOTE— Gage  height  Jan.  28  to  Feb.  20  not  observed, 
ice  during  the  year.. 


Stage  discharge  relation  not  affected  by 


Day 


1919-1920 


Oct. 


1.10 
1.05 


20 
30 
12 

10 
00 
15 
1.05 
1.35 

1.15 
1.65 
1.69 
1.70 
2.25 

3.15 
2.50 
2.10 
2.05 
1.55 

1.30 
1.60 
1.92 
1. 
1.45 

1.60 
1.49 
1.55 
1.52 
1.50 

1.55 


Nov. 


1.51 
1.68 
1.52 
1.55 
1.78 

1.95 
1.85 
1.60 
1.68 
1.75 

2.15 
2.05 
1.95 
1.65 
1.60 

1.70 
1.62 
1.72 
1.78 
1.68 

1.70 
1.78 
1.90 
1.95 
1 

1.78 
1.88 
2.00 
1.80 
1.88 


Dec. 


1.75 
1.69 
1.65 
1.40 
1.55 

1.61 

1.62 
1. 
2.42 
2.20 

2.10 
2.00 
1.90 
2.05 
2.20 

2.05 
1.92 
2.05 
1.95 
2.05 

2.00 
1 

1.90 
1. 

1.85 

1.72 
1.70 
1.80 
1.78 
1.69 

1.71 


Jan. 


Feb. 


1.69 
1.60 
1.58 
1.50 
1.40 

1.38 
1.40 
1.60 
3.05 
2.25 

1.80 
1.60 
1.45 
1.05 
1.25 

1.25 
1.45 
1.60 
1.48 
1.43 

1.50 
1.51 
1.53 
1.65 
1.80 

1.78 
1.75 
1.77 
1.74 
1 

1.85 


Mar. 


1.90 
1.75 
2.10 
3.88 
2.25 

1.85 
1.90 
1.90 
1.65 
1.90 

2.05 
2.15 
2.60 
3.55 
4.27 

2.20 
1 

2.15 
3 

2.20 

2.10 
1.95 
1.80 
2.05 
2.35 

1.44 
1.48 
1.55 
1.45 


Apr. 


1.35 
1.65 
3.86 
4.03 
12.20 

5.86 
2.90 
1.95 
2.10 
5.43 

7.50 
8.47 
7.25 
4.12 
2.25 

2.15 
2.50 
2.55 
2.20 
2.15 

2.30 
2.30 
2.35 
2.45 
2.38 

2.30 
2.05 
2.20 
2.05 
1.95 

1.90 


May 


1.95 
2.80 
3.35 
4.65 
4.47 

3.55 
3.10 
2.80 
2.50 
2.30 

2.20 
2.40 
2.30 
2.10 
2.00 

2.02 
2.05 
2.35 
2.00 
2.03 

2.02 
1.95 
1.92 
2.02 
2.10 

1.99 
2.10 
2.33 
2.35 
2.05 


June 


2.10 
1.95 
1.80 
1.81 
1.79 
1.83 
1.90 
1.92 
1.93 
1.80 

1.95 
2.45 
2.75 
2.30 
1.90 

1. 
1.80 
1.71 
1.76 
1.74 

1.71 
1.70 
1.73 
1.69 
1.71 

1.74 
1.70 
1.70 
1 

1.67 
1.66 


July 


1.70 
1.67 
1.65 
1.66 
1.70 
1.72 
1.68 
1.64 
1.62 
1.59 
1.62 
1.62 
1.66 
1.55 
1.50 

1.50 
1.58 
1.80 
1.67 
1.61 

1.64 
1.60 
1.64 
1.61 
1.56 

1.57 
1.59 
1.40 
1.41 
1.38 


Aug. 


Sept. 


1.40 
1.40 
1.44 
1.42 
1.39 
1.40 
1.42 
1.66 
1.45 
1.41 

1.60 
1.52 
1.46 
1.39 
1.56 

2.05 
1.71 
1.57 
1.42 
1.35 

1.35 
1.35 
1.35 
1.33 
1.37 

1.29 
1.25 
1.20 
1.16 
1.20 

1.19 


MOTE— Ice  effects  were  probably  negligible  during  the  year. 
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OHIO  BASIN— STATION  NO.  1 


ALLEGHENY  RIVER  NEAR  LARABEE 


Location.— At  single-span  steel  highway  bridge  about  one-half  mile 
above  Larabee,  MeKean  County. 
Drainage  Area, — 545  square  miles. 

Records  Available.— June  29,  1915,  to  September  30,  1920. 

G^e.— Standard  chain  attached  to  upstream  side  of  bridge;  read 
to  half-tenths  twice  daily  by  Mrs.  A.  L.  Dowley. 

Discharge  Measurements.— Made  from  upstream  side  of  bridge  or 
by  wading;  during  extremely  high  stages  from  railroad  bridge  about 
200  feet  below  gage. 

Channel  and  Control— The  right  bank  is  high  and  not  subject  to 
overflow.  The  river  begins  to  overflow  the  left  bank,  above  the  bridge, 
into  a  broad  flat  at  a  gage  height  of  about  4  feet,  and  is  again  dis- 
charged into  the  river  as  the  stream  recedes.  Bed  is  composed  of 
gravel,  stones  and  boulders.  Low-water  control  is  the  upper  sill  of 
an  old  timber  dam  about  60  feet  below  the  gage.  The  timber  abut- 
ments are  vertical  and  have  the  effect  of  a  weir  at  low  stages. 

Extremes  of  8tage.— 1918-1019  :  Maximum  gage  height  observed  dur- 
ing the  year,  13.58  feet  at  9.30  a.  m.  May  23;  minimum,  0.72  foot  at 
8  p.  m.  July  14  and  10  a.  m.  July  19. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  15.0  feet  at  10  p.  m.  March  13,  stage-discharge  relation 
affected  by  ice;  minimum,  0.f>5  foot  7  .30  a.  m.  September  24,  to 
7.30  a.  m.  September  27. 

7ce._Stage-discharge  relation  usually  affected  by  ice. 
Cooperation,— Station  is  maintained  in  cooperation  with  United 
States  Engineer  Office,  Pittsburgh. 


Discharge  Measurement*  of  Allegheny  River  near  Larabee    during  the  period  October  1,  1918, 

to  September  30,  1920   


No. 


11 


Date 


Made  foy- 


1919 

Aug.  17    Ferns  &  Snavely 
17  do 

1920 

Sept.  28    0.  W.  Hartwell 


Gage 
height 


Feet 
4.66 
5.32 


.97 


Discharge 


Sec. -ft. 
1,190 


153 
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'Daily  MeWi  Gage  Height,  in  feet,  of  Allegheny  River  near  Larabee,  for  the  period  October  1, 

19J8,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept . 

1918-1919 

1.77 

3.55 

l 



2 

69 

9 

rj 

3 

18 

4.60 

2.63 

4.68 

3.56 

3 

68 

4.05 

1.65 

2 

2 

40 

8 

50 

2 

92 

8.60 

2.20 

3.93 

3.56 

4 

78 

3.52 

1.49 

1.47 

2.98 

3 

2 

58 

70 

2 

85 

7.73 

2' 

56 

3.88 

3.33 

4 

33 

3.15 

1.29 

1.09 

3.60 

4 

2 

48 

6 

50 

2 

50 

7.08 

2.1 86 

3.63 

3.50 

4 

26 

2.75 

1.09 

.99' 

3.10 

5 

2 

68 

6 

65 

^ 

78 

5.65 

2.50 

4.08 

3.80 

4 

18 

2.49 

1.05 

1.05 

2.80 

6 

5 

78 

5 

68 

2 

70 

5.98 

2743' 

5.23 

3.60 

3 

9o 

2.39 

1.12 

3.25 

2.45 

7 

7 

92 

5 

15 

22 

6.00 

1 

98 

4.78 

3.48 

4 

36 

2.25 

1.15 

2.45 

2.12 

o 
o 

75 

4 

OO 

30 

5.30 

2 

16 

4.58 

4.66 

4 

66 

'2.42 

.99 

1.89 

1 .92 

Q 

0 

/CO 

4.50 

1 

68 

6.56 

6.10 

90 

2.79 

.92 

1.52 

1.78 

10 

5 

15 

4 

68 

'3 

70 

3.90 

] 

90 

7.46 

6.73 

9 

08 

2.69 

1.57 

1.29 

1.52 

11 

4 

62; 

4 

15 

3 

68 

3.40 

1 

90 

6.68 

7.76 

LI 

32 

2.05 

1.45 

1.12 

1.52 

12 

4 

20 

3 

78 

4 

02 

3.30 

1 

93 

5.93 

10.43 

11 

52 

1.75 

1.17 

1.07 

1.45 

Jo 

l/Z 

O 

\K 

4.70 

1 

78 

5.5® 

10.53' 

10 

82 

1.57 

.97 

1.07 

1.5=5 

14 

3 

70 

3 

42 

5 

32 

4.05 

2 

30 

5.06 

9.63 

9 

62 

2.17 

.82 

.97 

1.30 

15 

3 

35 

3 

12' 

6 

92 

3.95 

3 

20 

4.46 

8.08 

7 

79 

2.77 

1.05 

,.95 

•  1.22 

16 



3 

00 

3 

02 

6 

60 

3.35 

2 

50 

4.38 

7,50 

6 

82 

1.85 

1.25 

.89 

1.18 

1', 

2 

78 

2 

90 

6 

25 

3.15 

1 

86 

7.08 

7.60 

7 

89 

1.79 

.97 

6.81 

1.12 

J.O 

o 

oo 

i 

t¥) 
uc 

0' 

oo 

3.25 

1 

7.98 

6.88 

o 
O 

79' 

1.52 

.82' 

7.82 

1.00 

19 

2 

35 

9 

02 

5 

20 

3.00 

1 

88 

8.06 

6.48 

7 

55 

1.32 

.75 

5.45 

.98 

2:0 

2 

22 

8 

80 

4 

78 

2.60 

1 

48 

7.30 

5.88 

7 

52 

2.57 

.87 

4.22 

1.42 

21 

3 

08 

7 

92 

4 

40 

2.40 

2 

00 

6.68 

5.68 

10 

92 

3.57 

1.72 

3.88 

1.58 

221 

2 

62 

6 

92 

4 

90 

2.50 

2' 

08 

6.06 

4.96 

12 

69 

2.05 

6.47 

3.78 

2.20 

23 

2 

32 

0 

15 

7 

50 

:;  i  ;> 

2 

16 

5.26 

4.48 

13 

47 

1.59 

3.69 

3.15 

2.20 

24 

2 

20 

5 

55 

6 

35 

5.45 

1 

98 

4.86 

4.6S 

12 

69 

1.32 

2.52 

2.75 

1.72 

25 

2 

18 

4 

98 

7 

15 

4.05 

1 

83 

4.40 

4.36' 

12 

09 

1.19 

1.87 

2.92 

1.55 

26 

4 

38 

4 

52 

6 

73 

3.95 

2 

08 

4.00 

4.20 

11 

25 

2.22' 

1.49 

2.40 

1.32 

27 

4 

ID 

!  4 

01 

6 

02 

3.78 

1 

83 

4.06 

4.10 

9 

07 

4.12 

1.32' 

2.20 

1.22 

28 

4 

00 

3 

72 

5 

48 

3.52 

2 

08 

4.60 

3.88 

8 

39 

3.27 

1.37 

2.02 

1.15 

29 

4 

70 

3 

88 

5 

15 

3.48 

4.28 

4.08 

6 

42' 

2.39 

1.39 

1.82 

1.02 

30 

6 

10 

3 

52 

4 

62 

3.22 

4.06 

-  3.73 

5 

49 

1.92 

1.07 

2.62 

.98 

31 

9 

25 

4 

20 

3.65 

3.66 

4 

39 

1.02 

4.45 

NOTE— Stage — discharge  relation  Jan.  6-21  and  Feb.  6-12  affected  by  ice. 


Day 

Oft. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

1.00 

8.95 

6.90 

2.95 

1.80 

1.82 

5.32 

7.42 

1.24 

1.26 

1.38 

1.00 

2 

1.02 

10.451 

6.12 

2.60 

1.72 

1.80 

4.82' 

7.39 

1.24 

1.04 

1.26 

.^0 

3 

1.08 

11.22 

5.55 

2.32 

1.78 

1.80 

4.39 

6.87 

1.41 

1.06 

1.08 

!85 

4 

.98 

10.45 

5.02 

2.35 

2.05 

1.98 

4.05 

6.19 

1.36 

1.04 

.98 

.80 

3 

1.02 

9.70 

4.88 

2.18 

2.10 

4.84 

4.82 

5.52 

1.28 

.96 

.91 

.75 

6 

1.56 

8.12 

4.88 

2.00 

2.05. 

9.46 

S.27 

4.85 

1.51 

.84 

.86 

.75 

1 

2.42 

6.80 

4.28 

2.08 

2.05 

9.48 

4.77 

4.29 

1.26 

1.01 

'.86 

.97 

8 

1.58 

6.00 

4.20 

2.32i 

2.05 

8.02 

4.49 

3.92 

1.18 

1.48 

1.04 

.87 

9 

1.35 

5.35 

2.40 

2.02' 

6.82 

4.32 

3.65 

1.21 

1.31 

1.01 

.77 

10 

1.90 

4.80 

6.12 

2.50 

2.00> 

.  6.68 

4.07 

3.35 

1.08 

1.04 

.91 

.80 

11 

2.48 

5.00 

4.60 

2.48 

2.02- 

9.25 

3.92 

3.25 

.96 

.9S 

1.08 

.90 

12 

3.72 

5.38 

5.02 

2.42 

2.05 

11.43 

3.75 

3.89 

.88 

.91 

1.28 

.90 

13 

3.15 

4.82 

6.66 

2.38 

2.05 

14.45 

3.75 

3.27 

.91 

.88 

1.06 

1.77 

14 

2.82 

4.50 

8.20 

2.35 

2.10 

13.98 

3.62 

2.97 

1.14 

.86 

1.58 

1 .37 

15 

2.68 

4.25 

6.95 

2.30 

2.22 

12.65 

3.32 

2.45 

.94 

.91 

2.92 

.97 

16 

2.98 

3.92 

6.23 

2.30 

2.251 

11.75 

3.82' 

2.55 

1.74 

.81 

3.16 

.87 

i ; 

4.81 

3.78 

7.35 

2.20 

2.15 

11.89 

5.19 

2.37 

2.58 

.76 

5.61 

.80 

i s 

4.25 

3.55 

6.60 

2.12 

11.77 

5.49 

2.27 

3.01 

1.02 

5.34 

.73 

19 

4.00 

3.38 

6.70 

2.20 

2.10 

11.12 

5.27 

2.25 

2.36 

2.90 

3.90 

.70 

2(1 

3.65 

3.10 

.  6.28 

2.10 

.2.08 

11.92 

SI.  12 

2.22 

1.56 

2.06 

3.13 

.70 

21 

3.38 

2.88 

5.92 

2.10 

2.00 

9.47 

5.17 

2.32 

1.64 

1.51 

2.57 

.70 

22 

4.00 

2.80 

5.28 

2.12 

1.98 

7.33 

5.37 

2.22 

1.54 

1.28 

2.35 

.70 

23 

3.48 

3.02 

4.40 

2.08 

1.98 

7.37 

5.15 

1.99 

1.46 

2.91 

2.10 

.70 

24 

3.15 

3.35 

4.18 

2.10 

1.98 

7.77 

5.35 

1.99 

1.84 

2.94 

1.83 

.65 

25 

2.90 

2.92 

3.78 

2.10 

2.00 

8.75 

4.95 

2.22 

1.48 

2.91 

1.55 

.65 

26 

2.70 

4.20 

3.35 

2.10 

1.98 

9.87 

4.75 

1.85 

1.21 

2.34 

1.43 

.65 

27 

2.56 

8.39 

3.58 

1.98 

1.90 

10.27 

4.82 

1.67 

1.11 

2.08 

1.27 

.67 

28 

B.22 

7.92 

3.32 

1.98 

1.88 

It).  32' 

6.25 

1..55 

1.04 

1.76 

1.17 

.85 

7.40 

7.35 

2.92 

1.95 

1.85 

8.37 

6.65 

1.37 

.98 

1.51 

1.15 

1.15 

30 

6.15 

8.08 

2.85 

1.95 

6.95 

6.77 

1.37 

1.41 

1.34 

1.10 

.95 

31 

6.16 

2.90 

1.90 

5.97 

1.32 

1.24 

1.07 

NOTE  Oa ge — height  Dec.   9  not  observed,    Stage  discharge  relation  Dee.  18  to 

affected  by  ice. 
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OHIO  BASIN— STATION  NO,  2 


C O NEWAN GO  CREEK  AT  FREWSBURG,  N.  Y. 


Location. — At  single-span  steel  highway  bridge,  known  as  Whit- 
mans Bridge,  about  one  mile  north  of  Frewsburg,  Chautauqua 
County. 

Drainage  Area. — 690  square  miles. 

Records  Available. — October  25,  1909,  to  December  31,  1919,  when 
the  station  was  discontinued. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
to  hundredths  twice  daily  by  Calvin  R.  BZobart. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
and  at  railroad  bridge  about  75  feet  above  gage  during  high  stages. 

Channel  and  Control. — Left  bank  is  high  and  not  subject  to  over- 
flow; right  bank  subject  to  overflow  during  high  stages.  Bed  is  com- 
posed of  clay  and  gravel.  Control  for  low  stages  is  a  shifting  gravel 
bar  about  5.7  miles  below  the  gage;  for  high  stages  is  the  Russel  dam. 

Extremes  of  Stage. — 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  12.92  feet  at  S.20  a.  m.  May  12 ;  minimum,  0.50  foot 
at  7.15  a.  m.  September  29. 

1919-1920:  Maximum  gage  height  during  the  period  October  1  to 
December  31,  estimated  from  hydrograph,  7.4  feet  at  3  a.  m.  November 
14 ;  0.55  foot  several  times  in  October. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 


Discharge  Measurements  of  Conewango  Creek  at  Frewsburg,  N.  Y.,  during  the  period  October  1, 

IMS,  to  September  30,  1920 


No. 

Date 

Made  "by— 

Gage 
height 

Discharge 

1918 

Feet 

Sec. -ft. 

24 

Oct.  7 

Boehringer,  .      -   

1.93 

376 

1919 

25 

July  24a 

Peterson  &  Xandis,                        —      —            -  _ 

.73 

173 

a  Wading  measurement  5.7  mil5S  below  gage.  Flo\r  of  Stillwater  Creek  deducted  from  flow 
measured  at  section. 


17m 
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Daily  Mean  Gage  Height,  in  feet,  of  Gonewango  Creek  at  Frewsbwrg,  N.  Y. 

October  1,  1918,  to  September  SO,  1920 


for  the  period 


8 
9 
10 

11 

121 
IS 
14 
15 
16 
17 
18 
19 
20 

21 
23i 
23 
24 
25 

26 
27 
28 
29 
30 

Si 


Day 

Oct. 

Nov. 

Dec. 

Jan 

Feb. 

Mar. 

Apr. 

May 

- 

1918-1919 

7.18 

3.47 

6.02 

2.91 

5.54 

3.25 

4.99 

3.54 

2.83 

5.69 

3.20 

9.02 

3.52 

6.78 

2.49 

5.50 

2.83 

5.64 

3.22 

9.29 

3.49 

5.83 

2.26 

5.62 

2.60 

5.18 

3.37 

7.91 

3.49 

5.30 

2.43 

5.33 

2.51 

6.38 

3.43 

7.14 

3.62 

4.57 

2.61 

5.50 

2.26 

6.01 

3.72' 

6.20 

3.31 

4.41 

2.63 

5.36 

a.  01 

5.87 

4.10 

5.39 

3.21 

4.30 

2.49 

5.74 

 !  1.84 

4.81 

4.85 

5.18 

3.13 

4.23 

2.55 

6.08 

 !  1.86 

4.04 

6.90 

4.89 

3.13 

4.31 

3.11 

7.59 

  1.90 

3.89 

5.83 

4.72 

3.13 

4.78 

4.45 

9.72 

  i  1.90 

3.63 

5.60 

4.31 

3.00 

5.11 

6.80 

12.17 

1.91 

3.63 

5.03 

4.14 

2.83 

7.48 

8.23 

12.79 

1.92 

3.63 

4.83 

4.04 

2.88 

8.27 

7.63 

12.38 

1.94 

3.06 

4.70 

4.04 

3.61 

6.02 

5.68 

11.87 

1.83 

3.04 

9.80 

3.89 

5.22' 

5.10 

5.09 

9.88 

1.67 

3.06 

7.32 

3.84 

4.81 

4.58 

3.87 

8.04 

1.56 

3.15 

5.88 

3.77 

5.16 

7'.  26 

7.57 

8.98 

1.51 

3.3E 

5.18 

3.70 

4.08 

8.47 

6.91 

8.04 

1.46 

3.60 

3.98 

3.91 

3.38 

8.34 

6.04 

7 .68 

1.46 

3.92 

3.99 

4.09 

3.28 

7.80 

5.33 

6.65 

3.28 

4.00 

3.60 

4.84 

3.38 

6.84 

5.11 

7.32 

3.53 

4.07 

3.42 

4.91 

3.43 

5.80 

4.41 

9.  CO 

2.74 

i  1  ■} 
* .  lo 

83 

5.40 

5.78 

4.77 

4.67 

10,07 

2.49 

3.90 

4.20 

7^24 

5.60 

4.02 

5.62 

10.19 

2.31 

3.62 

4.17 

9.00 

5.41 

3.40 

6.60 

10.01 

2.81 

3.40 

4.60 

7.24 

5.76 

2.79 

"  6.27 

8.75 

2.48 

3.13 

4.80 

4.41 

5,02 

3.20 

6.49 

7.18 

2.32 

2.70 

5. 25 

3.89 

4.13 

4.57 

6.81 

6.28 

2.39 

2.83 

5.23 

3.82 

3.97 

7.09 

5.54 

2.73 

3.30 

5.15 

3.79 

3.57 

6.28 

4.71 

5.93 

5.12 

3.68 

3.32 

4.25 

June 


3.90' 
3.46 
3.27 
3.18 
3.06 

2.77 
2.54 
2.36 
2.44 
2.51 

2.39 
2.21 
2.23 
2.19 
2.11 
2.03' 
1.99 
1.93 
1.75 
1.47 

1.22 
1.60 
1.58 
1.47 
1.25 

1.33 
2.54 
3.37 
2.25 
1.50 


July 


1.15 
1.11 
1.05 
1.09 
1.11 

3.07 
3.06 
3.14. 
3.16 
3.19 

2.49 
1.74 
1.15 
.93 
.89 
.91 
.91 
.93 
.79 
.71 

.75 
.71 
.75 
.70 
.70 

.66 
.68 
.66 
.78 
.68 

.66 


Aug. 


0.72 
.70 
.67 
.55 
.61 

.85 
.94 
.90 
.71 
.60 

.54 
.59 
.65 
.65 
.63 


1.01 
.85 
.93 
.96 
.90 
.88 
.84 


Sept. 


.62 

.71 
.86 
.88 
.82 
.78 
.83 


0.78 
.64 
.79 
.64 
.82 

.70 

.63 
.58 
.58 
.61 

.66 
.70 
.73 
•.67 
.64 
.68 
.70 
.69 
.66 
.76 
.70 
.60 
.72 


.68 
.62 
.52 
.56 


NOTE— Stage— discharge  relation  Jan.  5  to  18  affected  by  ice. 
6  probably  due  to  draft  from  reservoir  above  gaging  station. 


Rise  in  gage  height  on  July 


Day 


1919-1920 


3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
l<» 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 


Oct. 


0.57 
.56 
.56 
.56 
.70 

.92 
.90 
.86 
.86 


.79 


Nov. 

Dec. 

Jan . 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

3.73 
4.30 
3.22 
2.31 
2,34 

2.56 
2.60 
2.28 
1.90 
1.18 

1.48 
2,46 
2.10 
1.88 
1.80 

1.79 
1.80 
1.72 
1.76 
1.72 

1.72 
1.66 
1.92 
2.65 
2,24 
2.52 
4.66 
3.99 
3.04 
)  3.42 

3.46 
2.36 
2.16 
2.00 
1.91 

1.88 
1.97 
2.08 
3.28 
6.37 

5L24 
4.18 

5.93 
7.18 
5.. 56 

4.26 
3.78 
4.47 
4.24 

3.92 

3.75 
3.45 

3.36 
3.12 
3.05 

2.95 
3.00 
3.0* 
2.88 

2.92 
2.84 

>  

NOTE — Stage-discharge  relation  Dec.  18-31  affected  by  ice. 
Dec.  31,  1919. 


Station  was'  discontinued  on 
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OHIO  BASIN — STATION  NO.  3 


BROKENSTRAW  CREEK  AT  YOUNGS VILLE 


Location. — At  single-span  steel  highway  bridge,  Yonngsville,  War- 
ren County. 

Drainage  Area. — 290  square  miles. 

Records  Available.— October  22,  1909,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  E.  D.  Barton,  H.  H.  Higgins  and  William  L.  York.  Elevation 
of  gage  zero  1,188.92  feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Banks  are  high  and  not  subject  to  overflow. 
Bed  is  composed  of  silt,  clay  and  gravel.  Control  is  at  the  first  of 
a  series  of  riffles  extending  from  300  to  500  feet  below  gage;  may 
shift  occasionally. 

Extremes  of  Discharge. — 1918-1919  :  Maximum  gage  height  observed 
during  the  year,  7.8  feet  at  5  p.  m.  May  11 ;  minimum,  — 0.18  foot 
September  15. 

1919-1920:  Maximum:  stage  during  the  year,  9.81  feet  observed  at 
5  p.  m.  March  12  (discharge,  about  10,000  second-feet)  ;  minimum, 
— 0.18  foot  at  5.15  p.  m.  September  20  (discharge,  56  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — 'Stage-discharge  relation  permanent  throughout  the 
year  except  as  affected  by  ice.  Rating  curve  well  defined  between  50 
and  5,000  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily 
discharge  ascertained  by  applying  daily  mean  gage  height  to  rating 
table.   Results  good. 
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Uischarge  Measurements   of  Brokenstraw   Creek   at  Youngsville,   during  the  period  October  1, 

19J8,  to  September  30,  1920 


Date 


1918 
Oct.  7 

1919 
July  25  a. 
Nov.  1 

1920 
Jan.  17b 
Feb.  17e 
Apr.  13 
13 

June  7 
Sept. 29 


Made  by- 


R.   A.  Boehringer 

Peterson  &  Landis 
J.  M.  Snavely  ... 

do 
do 
do 
do 
do 

K.  J.  Ferris   


a  Measurement  made  by  wading-  500  feet  above  gage, 
b  Measurement  made  through  complete  ice  cover, 
c  Measurement  made  through  partial  ice  cover. 


Gage 
height 


Feet 


Discharge 


0 

80 

327. 

11 

65 

3 

02 

16S0 

1 

50 

28.2 

63 

253 

2 

13 

881 

2 

15 

915 

27 

142 

07 

66.0 

Daily  Mean  Gags  Height,  in  feet,  of  Brokenstraw  Creek  at  Youngsville,  for  the  period 
October  1,  1918,  to  September  30,  1920 


'  Day 

f\r.i- 

uct . 

Nov. 

Dec. 

Jan. 

F6D . 

Mar. 

Apr . 

JVLay 

July 

Aug1. 

Sept. 

1918-1919 

0.70 

1 

O.50 

2.35 

0.90 

1.85 

0.60 

2.65 

0.7o 

1.45 

0.60 

0.20 

— 0.08 

.40 

2.00 

.85 

4.25 

.50 

2.20 

.70 

2.50 

.50 

.20 

—  .11 

.71 

3 

.40 

1.65 

.80 

3.75 

.40 

1.75 

.70 

1.85 

.40 

.20 

—.16 

.42 

4 

.40 

2.45 

.80 

3.15 

.40 

1.45 

.60 

1.80 

.40 

.10 

—.17 

.48 

5 

.40 

2.25 

.70 

2.70 

.40 

1.15 

.60 

1.95 

.40 

.10 

—.05 

.30 

6 

.50 

2.05 

.70 

1.90 

.35 

.90 

.60 

2.25 

.40 

.10 

'  .80 

.12 

7 

.70 

1.40 

.90 

1.55 

.30 

.80 

.60 

2.15 

.40 

.10 

.40 

.00 

S 

.60 

1.05 

1.10 

1.30 

.30 

.80 

.60 

2.60 

.40 

.10 

.20 

—  .14 

9 

.50 

.85 

2.80 

.95 

.30 

2.95 

1.35 

2.85 

.30 

.10 

.10 

—.14 

10 

.40 

.80 

2.70 

.80 

.30 

3.25 

3.30 

6.00 

.30 

.10 

.00 

—  .14 

11 

.30 

.75 

2.20 

.70 

.30 

2.85 

3.85 

7.70 

.30 

.20 

—.05 

—  .14 

12 

.30 

.70 

1.85 

.70 

.30 

2.55 

3.50 

5.05 

.30 

.10 

—.11 

—  .15 

13 

.30 

.60 

1.90 

.70 

.30 

2.05 

2.60 

3.25 

.20 

.10 

—  .10 

—  .16 

11 

.30 

.60 

2.65 

.70 

2.00 

1.80 

1.85 

2.65 

.20 

—  .05 

—  .08 

—.17 

15 

.30 

.50 

3. So 

.70 

2.40 

1.45 

1.70 

1.85 

.20 

—  .10 

—  .06 

—.18 

16 

.30 

.50 

3.10 

.70 

1.80 

1.50 

1.75 

1.85 

.20 

—.10 

.04 

—  .16 

17 

.30 
.30 

.55 

2.60 

.70 

.70 

2.20 

2.65 

4.25 

.20 

—  .10 

1.60 

—  .16 

18 

.80 

1.90 

.70 

.65 

3.30 

2.35 

4.05 

.20 

—  .10 

1.30 

—  .14 

19 

.30 

1.55 

1.55 

.70 

.60 

3.25 

1.95 

3.60 

.10 

—.10 

1.10 

—  .12 

2C 

.55 

1.70 

1.05 

.70 

.55 

2.55 

1.55 

2.90 

.10 

—.10 

.80 

.10 

21 

1.75 

1.65 

.75 

.70 

.55 

1.95 

1.30 

2.35 

.10 

—.10 

.60 

.09 

22 

1.55 

1.60 

.75 

.70 

.55 

1.55 

1.20 

3. 00 

.10 

—  .10 

.40 

.75 

23 

1.20 

1.40 

1.70 

.75 

.  .70 

1.35 

1.10 

3.10 

.10 

—  .10 

.20 

.50 

24 

1.00 
.80 

1.15 

2.05 

2.10 

2.05 

.95 

2.70 

2.95 

.10 

—  .10 

.08 

.30 

25 

.90 

2.00 

1.95 

2. 00 

.90 

2.30 

2.30 

1.50 

—  .11 

.08 

.15 

26 

.90 

.80 

1.75 

1.75 

1.75 

.75 

1.70 

1.80 

1.20 

—  .13 

.08 

.05 

27 

1.15 

.80 

1.40 

1.25 

1.50 

.70 

1.60 

1.35 

.75 

—  .13 

.26 

—.05 

28 

1.15 

.80 

1.15 

.95 

1.50 

.70 

1.75 

1.10 

.55 

—.14 

.45 

—.15 

2!) 

1.10 

.85 

1.05 

.80 

.70 

1.75 

.95 

.40 

—.15 

.47 

—  .16 

30 

1.10 

.90 

.90 

.75 

.70 

1.60 

.75 

.20 

—  .15 

.54 

—.17 

31 

2.65 

.75 

.70 

.70 

.70 

—  .14 

.66 

NOTE.— Stage-discharge  relation  Jan.  7  to  22  affected  by  ice. 
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Daily  Mean  Gage  Height,  in  feet,  of  ■  Brokenstrawi  Creek  at  Youngsville,  for  the  "period  Ocloher 

1,   1918,  to  September    30,  1020 


Day 

Oct. 

Nov. 

Hit. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1   

0.18 

2.90 

1.38 

1.62 

1.56 

0.51 

0.96 

2.70 

0.67 

0.16 

0.10 

0.14 

2   

.18 

3.18 

1.02 



1.56 

.55 

.90 

2.78 

.62 

.12 

.10 

.10 

3   

.18 

2.90 

.78 

1.56 

.63 

.84 

2.66 

.72 

.12 

.08 

.06 

4  -   

.19 

1.84 

.64 

2.10 

1.56 

1.25 

.80 

2.59 

.70 

.06 

.06 

.00 

5   

.55 

1.44 

.52 

2.10 

1.56 

2.46 

.90 

2.70 



—  .02 

.06 

—  .01 

u    _  _,  _ 

.50 

1.32 

.72 

1.81 

1.56 

2.88 

.98 

2.48 

—.03 

.02 

.04 

.44 

1.35 

.94 

1.44 

1.56 

2.58 

.94 

2.30 

.23 

.44 

.02 

.09 

3  .   

.42 

1.32 

.85 

1.32 

1.30 

2.33 

.96 

2.14 

.30 

.90 

—  .02 

.14 

9  

.40 

1.13 

1.45 

1.24 

1.06 

2.49 

.94 

1.88 

.23 

1.86 

.00 

.  11 

10   

.36 

.88 

2.80 

1.13 

.94 

3.58 

.90 

1.50 

.  14 

1.40 

.40 

.08 

11   

.37 

1.04 

2.24 

1.06 

.68 

7.30 

1.30 

1.28 

.07 

.93 

.42 

.08 

12   

.64 

2.00 

1.84 

1.03 

.53 

9.02 

1.72 

.92 

.06 

.63 

.40 

.10 

13   

.58 

1.72 

3.12 

1.56 

.42 

9.27 

2.15 

.66 

.28 

.46 

.22 

.05 

14  __  

.43 

.93 

3.20 

1.56 

.34 

8.68 

2.35 

.62 

.26 

.46 

1.68 

.10 

15   ,  

.35 

.74 

2.54 

1 .56 

.31 

8.16 

2.28 

.52 

.22 

.57 

1.12 

.00 

16  .   

.28 

.68 

1.56 

1.56 

.49 

7.32 

2.16 

.42 

.58 

.50 

.76 

—  .04 

17   

.24 

.59 

1.22 

1.56 

.61 

6.05 

2.06 

.36 

1.10 

.32 

1.18 

—  .06 

18      _  —   

.20 

.50 

1.18 

1 .56 

.53 

5.21 

2.10 

.34 

1.55 

.32 

2.50 

—  .14 

19   

.18 

.46 

1.12 

1.56 

.48 

4.53 

2.22 

.50 

1.08 

2.06 

2.06 

■ — .16 

20   

.16 

.42 

1.03 

1 .56 

.49 

4.07 

2.46 

.68 

.70 

1.98 

1 .00 

—  .17 

21   

.14 

.36 

.91 

1.56 

.59 

3.33 

2.34 

.64 

.61 

1.27 

.64 

—  .13 

22 

.51 

.42 

.78 

1.56 

.36 

2.75 

2.24 

.56 

.50 

.78 

.HA 

—  .16 

23   

^58 

.71 

.64 

1.56 

.29 

2.25 

2.38 

.68 

.48 

1.62 

.5f 

—.16 

24   

.48 

.94 

.74 

1.56 

.29 

2.03 

2.52 

.89 

.59 

2.15 

.44 

—  .16 

25     

.33 

.92 

.78 

1.56 

.39 

1.84 

2.46 

.86 

.44 

1.12 

.31 

—  .12 

26   

.30 

1.56 

.65 

1.56 

.47 

1.84 

2.52 

.78 

.30 

.74 

.29 

—  .15 

27  . 

.36 

1.68 

.62 

1.56 

.53 

1.99 

2.52 

.71 

.22 

.55 

.23 

—.10 

28   

1.48 

1.54 

.54 

1.56 

.05 

1.93 

2.46 

.69 

.16 

.40 

.18 

—  .02 

29   

1.39 

1.44 

.66 

i  56 

.64 

1.77 

2.52 

.74 

.10 

.28 

.20 

-.OS 

30   

.92 

1.77 

.66 

1.56 

1.51 

2.58 

.68 

.32 

.18 

.22 

.01 

31  .:  

.96 

.54 

1.56 

1.17 

.61 

.19 

.14 

NOTE.— Stage-discharge  relation  Dec.  17  to  Mar.  18  affected  by  ice.  Gage  height  Jan.  2- 
3  and  June  5-6  not  observed. 


Daily   discharge,  in.   second-feet,   of  Brokenstraw   Creek   at   Youngsville,   for   the   year  ending 

September  30,  1920 


Day 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1,370 

1   

135 

1,510 

595 

240 

170 

231 

398 

282 

130 

130 

1:5 

2   — 

135 

1,740 

418 

220 

180 

248 

378 

1,440 

265 

120 

115 

115 

3   

135 

1,510 

338 

200 

180 

■  282 

358 

1,370 

300 

120 

110 

105 

4   

138 

800 

282 

200 

170 

522 

338 

1,300 

300 

105 

105 

90 

248 

620 

230 

200 

170 

1,230 

378 

1,370 

265 

86 

105 

88 

0   

230 

545 

300 

220 

150 

1,510 

41S 

1,230 

200 

84 

95 

100 

7   

212 

570 

398 

240 

140 

1,300 

398 

1,100 

152 

212 

95 

112 

8   

206 

545 

358 

240 

150 

1,100 

398 

980 

170 

378 

86 

125 

9   

200 

479 

620 

240 

150 

1,230 

398 

860 

152 

860 

90 

118 

10   

188 

378 

1,440 

240 

170 

2,060 

378 

645 

125 

595 

200 

110 

11   ,  

191 

438 

1,040 
800 

200 

170 

6,310 

545 

545 

107 

398 

206 

110 

12   

282 

920 

200 

170 

8,800 

745 

378 

105 

282 

200 

115 

13   

265 

745 

1,660 

200 

170 

9,200 

1,040 

282 

164 

218 

146 

102 

14   

209 

398 

1,740 

180 

182 

8,300 

1,160 

265 

158 

218 

745 

115 

15    .  ^  

185 

319 

1,230 

170 

173 

7,600 

1,100 

230 

146 

248 

458 

90 

16   

164 

300 

695 

170 

227 

6,310 

1,040 

206 

265 

230 

319 

82 

17  

152 

265 

500 

170 

265 

4,560 

980 

178 

458 

176 

500 

78 

18   

140 

230 

500 

170 

248 

3,630 

980 

172 

695 

176 

1,230 

63 

19  .   

135 

218 

458 

150 

224 

2,900 

1,040 

230 

458 

980 

980 

60 

20   

130 

206 

438 

150 

227 

2,510 

1,230 

300 

300 

920 

418 

58 

21   

125 

188 

378 

140 

197 

1,820 

1,100 

282 

265 

522 

282 

65 
60 

22   

230 

206 

338 

140 

188 

1,440 

1,040 

248 

230 

338 

282 

23 

265 

300 

282 

140 

167 

1,040 

1,160 

300 

224 

695 

265 

60 

24   

224 

393 

319 

140 

167 

920 

1,230 

378 

265 

1,040 

212 

60 

25   

179 

378 

338 

140 

i97 

800 

1,230 

358 

212 

458 

185 

67 

26  —  

170 

695 

282 

140 

221 

800 

1,230 

338 

170 

319 

167 

62 

27   

186 

745 

265 

140 

248 

920 

1,230 

300 

146 

248 

149 

70 

28    .    .   - 

645 

645 

248 

140 

282 

860 

1,230 

300 

130 

200 

135 

86 

29   i~ 

595 

620 

282 

150 

282 

800 

1,230 

319 

115 

164 

140 

72 

30   

378 
398 

800 

282 

150 

645 

1,300 

300 

176 

135 

146 

92 

31   

248 

150 

479 

265 

138 

125 

NOTE.— Discharge  Jan.  1  to  Feb.  13  estimated,  because  of  ice.  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  lirohenstraw  Creek  at  Youngsville,  for  the  year  ending  September  SO,  1S20 

(Drainage  area,   2<J()  square  miles) 


Discharge  in  Second-ieet 


Month 


1919-1920 


October  — 
November 
December  - 
January  . 
February 

March   

April   

May   

June   

July   

August  

September 


Maximum 


The  Year 


Minimum 


645 
1,740 
1,740 

240 

282 
9,200 
1,300 
1,440 

695 
1,040 
1,230 

125 


9,200 


125 

188 
230 
140 
140 
231 
338 
172 
105 
84 
86 
58 


58 


Mean 


228 
590 
558 
180 
194 
2,590 
856 
575 
233 
348 
272 
88, 


Run-oft' 


Second-feet 
per  square 
mile 


563 


0.780 

2.03 

1.92 
.621 
.669 

8.93 

2.95 

1.98 
.803 

1.20 
.938 
.305 


Depth  in 
inches 


1.94 


0.91 
2.26 
2.21 

.72 

.72 
10.30 
3.29 
2.28 

.1)0 
1.38 
1.08 

.34 


26. 


OHIO  BASIN — STATION  NO.  4 


TIONESTA  CREEK  AT  BUTLER  BRIDGE 


Location. — At  three-span  steel  highway  bridge,  about  two  miles 
above  Nebraska,  known  as  Butler  Bridge,  Forest  County. 
Drainage  Area. — 420  square  miles. 

Records  Available.— July  26,  1912,  to  September  30,  1920. 

Gages. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Mrs.  P.  S.  Moore.  The  Sanborn  water-stage  recorder,  in- 
stalled August  7,  1919,  on  downstream  end  of  first  pier  from  left  end 
of  bridge  to  same  datum  as  chain  gage,  was  not  operated  after  April 
18,  1920. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control— Right  bank  is  high  and  not  subject  to 
overflow ;  left  begins  to  overflow  at  a  stage  of  about  12.6  feet.  Bed 
is  composed  of  gravel  and  boulders.  Control  is  at  a  riffle  composed 
of  gravel,  at  the  upstream  end  of  an  island  about  500  feet  below 
gage;  probably  permanent. 

Extremes  of  Discharge. — 1918-1919  :  Maximum  gage  height  observed 
during  the  year,  8.40  feet  at  8  a.  m.  May  11;  minimum,  2.95  feet 
July  20. 
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1919-1920:  Maximum  open-water  stage  during  the  year,  10.3  feet 
observed  at  8  a.  m.  March  13  (discharge,  8,310  second-feet)  ;  a  stage 
of  16.5  feet,  determined  from  levels,  was  reached  at  12.30  p.  m.  March 
12,  but  the  water  was  held  back  by  an  ice  jam;  minimum,  3.10  feet 
at  1  p.  m.  September  26  (discharge,  12  second-feet). 

Ice.—  Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  well  denned  below  1,000  second-feet  and  fairly 
well  defined  between  1,000  and  5,000  second-feet.  Gage  read  to 
quarter  tenths  once  daily;  water-stage  recorder  graph  was  unsatis 
factory  and  not  used.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.  Results  good. 


Discharge  Measurements  of  Tionesta  Creek  at  Butler  Bridge,  during  the  period  October  1,  10 IS, 

to   September   30,  1920 


No. 

Date 

Made  by- 

Gage 

Diseh 

jrge 

height 

1'918 

Feet 

Sec. 

-ft. 

13 

Oct.  10 

4,62 

627 

1919 

528 

14 

June  27 

4,34 

15 

Aug.  5* 

3.14 

54 

1920 

191 

16 

Jan.  16+ 

5,29 

li 

Feb.  201 

do     

6.02 

IS 

June  8 

3.64 

176 

19 

Sept. 30 

3.49 

141 

^Measurement  made  by  wading  500  feet  above  jrage. 
tMeasurement  made  through  complete  ice  cover. 
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Daily  Mean  Gage  Height,  in  feet,  of  Tionesta  Creelc  at  Butler  Bridge,  for  the  period 
October  1,  11)18,  to  September  SO,  1920 


Day 

Oct. 

No 

Dec. 

1  -i  n 

il  t'  U . 

Aijir. 

Api'. 

May 

June 

July 

Aug. 

Sept. 

1918-1914 

i   

4.00 

6.00 

4.40 

4. SO 

4  00 

D .  ou 

A  QA 

4.40 

3.35 

3.25 

4.00 

2 

3.90 

5.40 

4  20 

O.  JV 

5.00 

/t  Qn 
OV 

4.15 

3.25 

3.15 

3.78 

3  ,  ,  . 

4!l0 

5^10 

4.30 

5.90 

4.00 

4.70 

4.30 

5.40 

4.10 

3.30 

3.03 

3.60 

1   ^  . 

4.30 

5.20 

4.30 

5.40 

4.30 

4.60 

4.30 

5.25 

3!95 

3^20 

3.00 

3^55 

5     

4.10 

5.20 

4.30 

5.00 

4.70 

4.50 

4.50 

•  5.10 

4.00 

3.18 

3.00 

3.50 

6 

5.85 

4.90 

4.30 

4.80 

6  30 

.  '±0 

4 .  SO 

a  An 

ft  1Q 

3.20 

3.38 

7 

5.60 

4.70 

4.20 

4.90 

5.90 

4.  Aft 

A.  QK 

o.9t> 

O.lO 

3.30 

3.30 

8   

5^10 

4.70 

4.20 

4.70 

g!20 

4.50 

5.25 

5.25 

4.05 

3.20 

3.32 

3.40 

y  _   

4.90 

4.50 

4.50 

4.70 

(i.i.0 

5.90 

5.35 

5.35 

3.85 

3.'b0 

3.ZIO 

10   

4.60 

4.60 

4.;y 

4.70 

5.90 

5.70 

5.35 

7.90 

3.80 

3.15 

3.20 

3.35 

ii 

4.60 

4  50 

4  90 

fi  7fl 
0.  I\J 

!>. 

flA 

£  OA 

o.  ZD 

o.oO 

3.20 

3.20 

3.38 

12 

4.30 

4  40 

5  00 

6  70 

£\  RA 

K  OA 
O .  <jU 

ft  rCA 
U  .  OV 

J  .10 

3.75 

3.15 

3.20 

3,28 

13  . 

4^40 

4.30 

5.30 

7.30 

5.80 

5.10 

5.95 

6.35 

3.70 

3.15 

3.22 

AO 
0 .  'iyj 

14   

4.30 

4.30 

5.80 

7.10 

6.00 

5.00 

5^50 

5^80 

3^65 

3.10 

3.30 

3.36 

IS   

4.40 

4.20 

6.80 

6.90 

6.40 

5.00 

5.30 

5.45 

3.70 

3.25 

3.35 

3.32 

16 

4.30 

4  30 

0 .  OV 

K  '/A 
u./U 

D.  IU 

O.  oy 

5.35 

3.65 

3.35 

3.30 

3.30 

17 

4  30 

4.10 

O.  01/ 

f\  AJ\i 

ZD 
o .  0\J 

D.  lu 

o.  iu 

6.30 

3.55 

3.17 

4.35 

3.30 

18   

4.00 

5.30 

5.40 

6.20 

5.30 

6.60 

5.40 

6.05 

3.60 

3.05 

4.00 

3.20 

19   

4.10 

5.60 

5.10 

6.10 

5.20 

5.90 

5.15 

5^65 

3.55 

S.05 

4.00 

3.18 

20   _ 

4.00 

5.50 

5.00 

6.00 

5.20 

5.50 

5.00 

5.65 

3.60 

2.95 

3.85 

3. 08 

21 

4  50 

5  40 

0 .  oil 

O .  01/ 

y.UO 

7.30 

4. 50 

3.23 

3.58 

3.50 

22   

4.20 

5.10 

5.10 

6.10 

5.40 

5.10 

4.95 

7.35 

3.70 

3.35 

3.40 

3.50 

23   

4.20 

5.00 

5.70 

5.40 

5.80 

5.00 

4.75 

6.60 

3.70 

3.35 

3.30 

3.52 

24   

4.00 

4.90 

5.30 

5.30 

5.60 

4.80 

4.95 

6!90 

3.55 

3^30 

3^22 

3!  45 

25   — 

4.10 

4.70 

5.80 

4.70 

4.60 

4.70 

4.85 

6.85 

3.60 

3.27 

3.32 

3.40 

26   

5.10 

4.80 

5.40 

4.60 

4.60 

4.60 

4.80 

6.10 

3.70 

3.25 

3.68 

3.36 

27   

5.20 

4.60 

5.00 

4.30 

4.50 

4.70 

4.80 

5.70 

3.97 

3.25 

3.82 

3.30 

28   

4.90 

4.60 

5.00 

4.30 

4.50 

4.60 

4.80 

5.30 

3.80 

3.25 

'  3.58 

3.30 

29   

5.20 

4.50 

4.80 

4.40 

4.50 

4.90 

5.00 

3.35 

3.25 

3.48 

3.30 

30   

5.60 

4.50 

4.80 

4.20 

4.50 

4.75 

4.75 

3.40 

3.25 

3.42 

3.30 

31   

6.60 

4.70 

4.20 

4.40 

4.55 

3.25 

3.85 

Note — Gage  height  Jan.  4  and  5  estimated  from  gage-height  graph.  Stage-discharge  relation 
Jan.  7-24,  jj'eb.  4-ia  and  Feb.  z0-z4  affected  by  ice. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

3.30 

6 

94 

5 

20 

6.40 

5 

55 

5 

87 

4 

46 

5 

36 

3.75 

3 

60 

3.95 

3.30 

2 

3.38 

6 

48 

4 

95 

5.76 

5 

39 

6 

02 

4 

36 

5 

06 

3.75 

3 

60 

3.65 

3.20 

3 

3.45 

5 

:»1 

4 

78 

5.53 

6 

02 

6 

02 

4 

26 

4 

86 

3.75 

3 

55 

3.55 

3.20 

4 

3.45 

5 

39 

4 

75 

5.58 

6 

47 

6 

14 

4 

16 

4 

76 

3.85 

3 

50 

3.55 

3.20 

5 

3.46 

5 

31 

4 

42 

5.66 

6 

47 

7 

98 

4 

41 

4 

66 

3.80 

3 

40 

3.50 

3.25 

6 

4.07 

5 

18 

4 

50 

5.28 

6 

37 

S 

94 

4 

56 

4 

44 

3.75 

3 

40 

3.50 

3.28 

I 

3.95 

4 

84 

4 

70 

5.47 

6 

37 

8 

36 

4 

11 

4 

27 

3.75 

3 

55 

3.45 

4.09 

8 

3.85 

4 

70 

4 

60 

5.75 

6 

37 

7 

70 

4 

36 

4 

23 

3.62 

4 

15 

3.40 

3.65 

9 

3.70 

4 

.,(1 

5 

!.-> 

5.87 

6 

27 

7 

28 

4 

26 

5 

10 

3.62 

4 

40 

3.50 

3.60 

10 

3.80 

4 

41 

5 

52 

5.67 

6 

27 

7 

S-' 

4 

16 

5 

10 

3.60 

3 

95 

3.55 

3.60 

11 

3.90 

4 

48 

5 

30 

5.75 

6 

27 

8 

31 

4 

16 

4 

83 

3.55 

3 

80 

3.85 

3.60 

J2 

.  4.28 

4 

75 

5 

10 

5.65 

6 

27 

10 

37 

4 

16 

4 

37 

3.52 

3 

70 

3.85 

3.60 

13 

3.95 

4 

59 

5 

20 

5.52 

6 

39 

9 

ss 

4 

21 

3 

95 

3.55 

3 

70 

3.55 

3.55 

14 

3.82 

4 

52 

6 

35 

5.52 

6 

47 

7 

76 

4 

16 

3 

90 

3.62 

3 

70 

3.80 

3.50 

15 

3.70 

4 

36 

5 

50 

5.37 

6 

27 

7 

33 

4 

14 

3 

80 

3.60 

3 

70 

3.55 

3.50 

16 

3.80 

4 

30 

5 

22 

5.62 

6 

27 

7 

70 

4 

76 

3 

67 

4.30 

3 

70 

3.80 

3.48 

17 

4.08 

4 

20 

5 

36 

5.62 

6 

37 

7 

65 

5 

46 

3 

65 

5.90 

3 

55 

3.85 

3.40 

IS 

4.02 

4 

20 

7 

12 

5.62 

6 

32 

6 

68 

4 

76 

3 

65 

6.14 

3 

55 

5.20 

3.40 

L9 

3.90 

4 

11; 

8 

14 

5.47 

6 

17 

6 

46 

5 

02 

3 

95 

5.00 

3 

70 

4.40 

3.32 

20 

3.82 

4 

11 

8 

27 

5.37 

6 

07 

6 

21 

4 

84 

3 

95 

4.70 

3 

55 

3.98 

3.32 

21 

3.72 

4 

00 

7 

89 

5.37 

5 

97 

5 

56 

4 

91 

3 

95 

5.44 

3 

55 

3.72 

3.35 

22 

4.20 

4 

00 

7 

25 

5.67 

5 

85 

5 

38 

4 

86 

4 

05 

4.64 

3 

50 

3.95 

3.30 

23 

4.25 

4 

11 

7 

05 

5.75 

5 

87 

5 

31 

4 

81 

3 

95 

4.30 

4 

90 

3.65 

3.25 

24 

3.85 

4 

25 

6 

90 

6.12 

6 

07 

5 

46 

4 

76 

4 

15 

4.88 

4 

80 

3.45 

3.22 

25 

3.85 

4 

1'. 

6 

so 

6.12 

6 

02 

5 

64 

4 

71 

4 

25 

4.88 

4 

88 

3.40 

3.20 

29 

3.90 

4 

27 

6 

70 

5.97 

5 

92 

5 

86 

4 

71 

4 

10 

3.98 

3 

75 

3.40 

3.10 

27 

3.92 

5 

38 

0 

75 

5.77 

5 

S3 

5 

56 

4 

68 

3 

95 

3.85 

3 

70 

3.40 

3.20 

28 

5.24 

5 

6 

62 

5.67 

5 

77 

5 

26 

5 

14 

3 

S5 

3.70 

3 

62 

3.35 

3.60 

29 

5.90 

5 

92 

6 

OS 

5.67 

5 

77 

4 

96 

46 

3 

SO 

3.65 

3 

55 

3.30 

3.48 

30 

5.05 

5 

53 

6 

!  -i 

5.62 

4 

64 

5 

44 

3 

75 

3.60 

3 

50 

3.30 

3.60 

31 

5.03 

6 

35 

5.57 

4 

51 

3 

75 

3 

65 

3.30 

NOTE—  Stage-diseharige  relation  Dee.  18  to  Mar.  12  affected  by  ioe. 
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Daily    discharge,    in    second-feet,    of    Tionesta   Greek    at   Butler   Bridge,   for    the    year  ending 

September  30,  1920 


Day 


1919-1920 


9 
10 

11 

12 
13 

14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
23 
29 
30 

31 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

SO 

3,320 

1,180 

220 

220 

260 

555 

1 .340 

208 

160 

285 

SO 

98 

2,760 

945 

220 

260 

260 

490 

1,040 

208 

160 

175 

60 

117 

1,970 

820 

190 

360 

380 

433 

860 

208 

145 

145 

60 

117 

1,390 

780 

190 

400 

500 

380 

780 

245 

130 

145 

60 

119 

1 , 280 

520 

180 

400 

400 

520 

700 

225 

103 

130 

70 

330 

1,180 

590 

160 

400 

360 

ras 

555 

208 

103 

130 

76 

2*n 

860 

740 

160 

400 

360 

520 

433 

208 

i  ir. 

116 

355 

245 

740 

660 

160 

400 

380 

490 

433 

160 

380 

103 

175 

190 

590 

1,180 

160 

400 

460 

■y:,.\ 

1,080 

166 

520 

130 

160 

225 

520 

1,500 

160 

400 

600 

380 

1,080 

160 

285 

145 

160 

265 

590 

1,180 

160 

400 

3,200 

380 

860 

145 

225 

245 

160 

460 

780 

1,080 

260 

400 

6,500 

380 

490 

136 

190 

245 

160 

285 

660 

1 , 180 

160 

400' 

7,700 

405 

285 

145 

190 

145 

145 

233 

590 

2,620 

180 

3S0 

4, 580 

380 

265 

166 

190 

225 

130 

190 

490 

1,500 

190 

360 

3,880 

380 

225 

160 

190 

145 

130 

225 

460 

1,180 

220 

320 

4,440 

7S0 

181 

46C 

190 

22F 

125 

355 

405 

1,340 

220 

300 

4,300 

1,440 

175 

1,970 

145 

245 

103 

305 

405 

1,000 

220 

280 

3,040 

780 

175 

2,230 

145 

1,180 

103 

265 

380 

800 

220 

260 

2,760 

990 

285 

990 

190 

520 

85 

233 

355 

800 

220 

240 

2,360 

285 

740 

145 

297 

85 

197 

305 

650 

190 

260 

1,610 

900 

285 

1,440 

145 

197 

92 

405 

305 

650 

190 

300 

1,390 

yen 

330 

700 

130 

285 

80 

433 

355 

500 

190 

300 

1,340 

820 

285 

460 

900 

175 

70 

245 

433 

500 

190 

360 

1,440 

780 

380 

900 

820 

116 

64 

245 

380 

460 

190 

380 

1,610 

740 

433 

900 

900 

103 

60 

265 

433 

40(1 

190 

380 

1,730 

740 

355 

287 

208 

103 

42 

273 

1,390 

380 

190 

300 

1,610 

740 

285 

245 

190 

103 

60 

1,230 

1,340 

320 

190 

300 

1,230 

1,130 

245 

190 

166 

92 

160 

1,970 

1,970 

300 

190 

300 

945 

1,440 

225 

175 

145 

80 

125 

1,040 

1,500 

230 

220 

700 

1,440 

208 

160 

130 

80 

160 

1,040 

260 

220 

590 

20? 

175 

80 

NOTE — Discharge  Dec.  18  to  Mar.  12  estimated,  because  of  ice,  from  discharge  measurements, 
weather  records  and  study  of  gage  height  graph. 


Monthly  Discharge  of  Tionesta  Creek  at  Butler  Bridge,  for  the  year  ending  September  SO,  1920 

(Drainage  area,  420  square  miles) 


Month 


1919-1920 

October  

November   

December  „.  

January   

February   

March  _„  

April   .... 

May   

June   

July   _,  

August   

September  

The  year   


Discharge  in  Second-feet 


Maximum 

Minimum 

Mean 

Second-feet 
per  squ  are 
mile 

Depth  in 
inches 

1,970 

80 

386 

0.919 

1.05 

3,320 

305 

938 

2.23 

2.49 

2,620 

260 

848 

2.02 

2.33 

220 

160 

190 

.452 

.52 

400 

220 

340 

.809 

.87 

7,700 

260 

1,970 

4.69 

5.41 

1,440 

380 

706 

1.68 

1.87 

1,340 

175 

476 

1.13 

1.30 

2,230 

136 

487 

1.16 

1.29 

900 

103 

253 

.602 

.69 

1,180 

80 

206 

.490 

.56 

355 

42 

113 

.269 

.31 

7,700 

42 

577 

1.37 

18.69 

Run-off 
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OHIO  BASIN — STATION  NO.  5 


OIL  CREEK  NEAR  ROUSEVILLE 


Location. — At  two-span  steel  highway  bridge,  one-half  mile  below 
Rouseville,  Venango  County. 

Drainage  Area. — 330  square  miles. 

Records  Available.— -October  20,  190!),  to  September  30,  1920. 

(7<79e.— Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Mrs.  Lenna  Copeland. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— -Left  bank  is  high  and  not  subject  to  over- 
flow; right  begins  to  overflow  at  a  stage  of  about  9.2  feet.  Bed  is 
composed  of  gravel  and  boulders.  Control  is  at  the  first  of  a  series 
of  riffles  extending  from  250  to  450  feet  below  gage;  practically 
permanent. 

Extremes  of  Discharge.— 1918-191 9  :  Maximum  stage  observed  dur- 
ing the  year,  5.63  feet  at  9  a.  m.  May  11  (discharge,  7,930  second- 
feet)  ;  minimum,  0.7  foot  August  9-12  and  September  IS  and  19 
(discharge,  54  second-feet). 

1919-1920 :  Maximum  stage  during  the  year,  determined  by  levels 
from  high  water  mark  and  hydrograph,  7.1  feet  at  2  a.  m.  March 
13  (discharge,  12,000  second-feet)  ;  minimum,  0.8  foot  several  days 
in  October  and  September  (discharge  70  second-feet). 

ice  —Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Eating  curve  well  defined  between  50  and  10,000  second-feet. 
Gage  read  to  quarter  tenths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  daily  mean  gage  height  to  rating  table.  Results 
good. 
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Discharge  Measurements  of   Oil   Creek  near  Rouseville,   during  the  period  October  1,  1918,  to 

September  30,  1920 


No. 

Date 

Made  by — 

Gage 

Discharge 

* 

height 

1918 

Feet 

Sec. -ft. 

31 

Oct,  11 

Boehringer   •  

1.24 

202 

1919 

32 

July  29* 

Peterson  &  Landis     „          -  _  ._   

.78 

66 

33 

July  30+ 

do   

.82 

70 

1920 

34 

Jan.  14} 

1.21 

180 

35 

Feb.  211 

do   

1.16 

192 

36 

Apr.  14 

do   

1.87 

5S0 

37 

June  9 

1.01 

124 

♦Measurement  made  by  wading  500  feet  above  gage. 
tMeasurement  made  by  wading  3.000  feet  below  gage, 
tMeasurement  made  through  partial  ice  cover. 


Daily  Mean  Gage  Height,  in  feet,  of  Oil  Creek  near  Rouseville,  for  the  period  October  1,  1918,. 

to  September  30,  1920 


Day 

Oct.  | 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1  -   

1.06 

2.26 

1.45 

2.30 

1.34 

2.29 

1.38 

1.98 

1.32 

1.18 

0.95 

1.15 

2   

"  1.00 

1.91 

1.45 

3.60 

1.14 

1.84 

1.33 

2.93 

1.32 

1.02 

.85 

l.OO 

3  -  

1.36 

1.76 

1.45 

2.55 

1.14 

1.69 

1.38 

2.28 

1.22 

1.02 

.80 

1.20 

4   

1.41 

2.46 

1.55 

1.90 

1.34 

1.64 

1.43 

1.98 

1.22 

.97 

.SO 

1.15 

5   

1.26 

1.91 

1.45 

1.75 

1.34 

1.69 

1.58 

1.93 

1.22 

1.02 

.80 

1.00 

6   

2.16 

1.71 

1.45 

1.65 

1.24 

1.69 

1.53 

1.78 

1.17 

.92 

.80 

.90 

7   

1.86 

1.66 

1.45 

1.65 

1.14 

1.49 

1.48 

2.33 

1.12 

.92 

.80 

.90 

S    . 

1.51 

1.56 

1.45 

1.65 

1.14 

1.49 

1.83 

2.48 

1.17 

.92 

.80 

.80 

9   

1.36 

1.56 

1.45 

1.65 

1.14 

2.89 

1.98 

2.53 

1.22 

.92 

.70 

.80 

10     

1.26 

1.66 

1.65 

1.55 

1.14 

2.99 

3.13 

4.53 

1.12 

.92 

.70 

.80 

11   

1.16 

1.56 

1.75 

1.55 

1.04 

2.49 

3.28 

5.28 

1.12 

.92 

.70 

.80 

12   

1.21 

1.46 

1.95 

1.45 

1.14 

2.19 

3.23 

3.43 

1.02 

.92 

.70 

.90 

13   

1.56 

1.46 

1.85 

1.50 

1.14 

1.99 

2.38 

2.68 

1.02 

.92 

.80 

.80 

14   

1.41 

1.36 

2.55 

1.50 

1.29 

1.84 

2.28 

2.28 

1.12 

.92 

.80 

.80 

15 

1.36 

1.26 

3.40 

1.52 

1.64 

1.74 

2.03 

2.18 

1.02 

.92 

.90 

.80 

16   

1.36 

1.26 

2.65 

1.55 

1.59 

2.09 

2.18 

2.23 

.92 

1.02 

.90 

.80 

17   

1.26 

1.31 

2.20 

1.45 

1.39 

3.09 

2.88 

3.63 

.92 

.87 

1.10 

.80 

18   

1.11 

1.71 

1.90 

1.45 

1.34 

3.19 

2.43 

3.03 

.92 

.82 

1.40 

.70 

19  

.96 

2.16 

1.75 

1.45 

1.19 

2.54 

2.23 

2.48 

.92 

.82 

1.70 

.75 

20   

1.16 

2.21 

1.65 

1.35 

1.14 

2.19 

2.03 

2.28 

1.57 

.82 

1.25 

1.15 

21   

2.36 

2.06 

1.55 

1.35 

1.19 

1.99 

1.98 

2.43 

1.27 

.82 

1.10 

1.10 

2?.   

1.71 

1.86 

1.95 

1.35 

1.34 

1.79 

1.78 

2.23 

.97 

1.07 

1.00 

1.10 

23   

1.46 

1.76 

2.40 

1.45 

2.64 

1.69 

1.68 

2.18 

.92 

.92 

.90 

1.10 

24   

1.31 

1.66 

2.10 

2.50 

2.04 

1.64 

2.03 

2.48 

.92 

.82 

.90 

1.60 

25   

1.26 

1.56 

2.7C 

1.90 

1.99 

1.49 

1,93 

2.38 

.92 

.82 

.90 

.90 

26   

2.06 

1.40 

2.40 

1.75 

1.99 

1.44 

1.93 

2.08 

2.97 

.82 

.90 

.90 

27    _ 

2.01 

1.36 

2.00 

1.65 

1.79 

1.59 

2.08 

1.88 

2.37 

.82 

.90 

.80 

2b   

1.71 

1.36 

1.85 

1.55 

1.64 

1.74 

2.13 

1.73 

1.67 

.82 

.90 

.,80 

29   

1.7C 

1.56 

1.85 

1.45 

1.64 

2.18 

1.63 

1.37 

.86 

.90 

.80 

30   

1.71 

1.56 

1.00 

1.35 

1.54 

1.88 

1.53 

1.17 

.80 

.90 

.80 

31   

2.96 

1.55 

1.2S 

1.44 

1.48 

.90 

1.40 

NOTE— Gage  height  Jan.  14  and  15  estimated  from  gagerheighfc  grgph, 
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Daily  Mean  Gage  Height,  in  feet,  of  Oil  Greek  near  RouseviUe,  for  the  period.  October  1,  1918, 

to  September  30,  1920 


Day 


1919-1920' 


1 

S 
4 

5 

6 
7 
8 
9 
in 

11 
12 
13 
14 
ID 

if; 

17 

18 

1!) 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
33 


)ct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

oepi. 

0.80 

3.08 

1.89 

1.25 

1.10 

1.11 

1.50 

2.42 

1.00 

1.05 

1.02 

0.98 

.80 

2.F0 

1.66 

1.15 

1.12 

1.10 

1 .40 

2.05 

.yy 

i  on 

94 

94 

Oft 

O 

i  m 

1 .01 

i  onj 

l.&J 

i  lfi 

1.40 

1.90 

1.30 

1.00 

.90 

.90 

OA 

1  OO 

i .  yz 

1 .61 

1  OR 

1  30 

1.41 

1.35 

1.78 

1.11 

^96 

.90 

.86 

OK 

i  on 

jl  .  yu 

1  .  OS 

1  29 

1.30 

3.09 

1.68 

1.68 

1.05 

.92 

.86 

.85 

1.95 

1.78 

1.40 

1.25 

1.30 

3.22 

1.68 

1.60 

1.04 

.90 

.85 

.90 

1.35 

1.62 

1.55 

1.28 

1.28 

2.95 

1.62 

1.50 

1 .01 

1.20 

.88 

.yu 

1.15 

1  CO 
1.0* 

1.00 

1.20 

"1  OK 

z.oo 

1 .  Oo 

1  45 

1.00 

1.50 

.90 

.86 

1.04 

1.42 

2. 16 

1 .  lo 

O-  OA 
Z .  4\f 

1 .40 

1.00 

1.49 

1.00 

.88 

1  .Of> 

1 

1  'O/ 

1  20 

2.22 

1 .50 

1.39 

.96 

1^30 

1.12 

.90 

1.15 

1.50 

2.12 

1.20 

1.21 

3.97 

1.52 

1.38 

.94 

1.20 

1.28 

.99 

1 .  5S 

1.82- 

2.00 

1.19 

1.25 

5.83 

1.52 

1.49 

.90 

1   1  o 

I  -UO 

on 

i  or 

1 .58 

6.UZ 

1.  lo 

1    Q  ! 

R  AS 
D.vo 

*.l/Z 

1 .40 

.98 

1.08 

.92 

.98 

.90 

1  .If5 

1  10 

O  .UU 

1  42 

3  5? 

1 .88 

1 . 31 

1.12 

1 .01 

2A5 

1  TO 
1 .  1Z 

1  QO 

Z.  U0 

1  30 

2.68 

1.70 

1.28 

1.00 

1.00 

1.80 

.88 

l.i] 

1.30 

1.85 

1.11 

1.25 

3.30 

2.40 

1.20 

1.42 

.99 

1.8? 

.84 

l.ii 

1.22 

1.75 

1.18 

1.25 

3.90 

2.82 

1.15 

2.40 

OK 

.90 

Z.lo 

fti 
.ol 

i  in 

1 .20 

1 

1 .0(5 

1.1* 

1  OA 

1  .ZD 

2  8C 

2.40 

1.15 

2.70 

.95 

2.70 

.80 

1.06 

1.21 

1.52 

"t  11 
1.11 

1  OA 

z.  oz 

*  .UD 

1 .  IV 

1.78 

1.15 

1.80 

.80 

1.00 

1.19 

1 .52 

1    1 0 

l.lz 

1 .  Zv 

O1  OR 

I  .yv 

1 .10 

1.58 

l'.lfl 

l!48 

.80 

1.01 

r.15 

1.55 

1.15 

1.15 

2.4f 

2.02 

1.11 

1.50 

1.04 

1.38 

.82 

1.39 

1.22 

1.40 

1.19 

1.20 

2.4.' 

2.18 

1.10 

1.45 

1.18 

1.55 

.80 

1.29 

■1'.35 

1.35 

1.3C 

1 .24 

o-  o-c 

1  1A 

1 .  4U 

2.15 

1.40 

.80 

1.20 

1 .50 

1.38 

1.39 

l.9f 

9..9V 

2.35 

1.10 

1.74 

1^65 

1/28 

!si 

1.10 

1.42 

1.38 

1.30 

1.20 

2L10 

1.98 

1.10 

1.45 

1.34 

1.18 

.82 

1.05 

1.72 

1.32 

1.30 

1.15 

2.02 

1.80 

1.10 

1.28 

1.18 

1.11 

.98 

1.20  2.87 

1.35 

1.44 

1.12 

1.95 

1.92 

1.09 

1.18 

1.10 

1.08 

.90 

2.r>8 

2.08 

1.30 

1.31 

1.10 

1.82 

3.00 

1.06 

1.11 

1.04 

1.00 

1.10 

2.48  1.87 

1.28 

1.2S 

1.12 

1.72 

2.86 

1.04 

1.12 

1.00 

1.00 

.98 

1.77 

2.37 

1.35 

1.25 

1.62 

2.42 

1.00 

1.10 

.94 

1.00 

1.00 

1.93 

1.30 

1.25 

1.55 

1.00 

1.00 

1.00 

>t01'E— Stage-discharge  relation  Jan.  16  to  Feb.  1  affected  by  ice. 


Daily  discharge,  in  second-feet,  of  Oil  Creek  near  Ronseville,  for  the  period  October  1,  1918, 

to  September  SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1   

137 

1,040 

305 

1,110 

245 

1,110 

265 

750 

235 

157 

104 

168 

2   

137 

650 

305 

3,370 

164 

605 

240 

2,120 

235 

124 

80 

118 

3   

4   

255 
281 

520 
1,320 

305 
370 

1,480 
650 

164 

245 

480 
442 

265 
293 

1,110 
750 

193 
193 

124 
110 

70 
70 

185 
168 

5   

209 

650 

305 

520 

245 

480 

405 

700 

193 

124 

70 

118 

6   

920 

480 

305 

442 

201 

'  480 

370 

560 

174 

96 

70 

90 

7   

605 

442 

305 

442 

164 

329 

323 

1,180 

157 

96 

70 

90 

8   

335 

370 

305 

442 

164 

329 

605 

1,400 

174 

96 

70 

70 

9   

255 

370 

305 

442 

164 

2,040 

750 

1,480 

193 

96 

54 

70 

10   

209 

442 

442 

370 

164 

2,210 

2,390 

5,330 

157 

96 

54 

70 

11   

171 

370 

520 

370 

131 

1,400 

2,770 

7,200 

157 

96 

54 

70 

12   

189 

311 

700 

305 

164 

980 

2,580 

2,970 

124 

96 

54 

90 

13   

370 

311 

605 

335 

164 

750 

1,550 

1,710 

124 

96 

70 

70 

14   

281 

255 

1,480 
2,970 

335 

221 

605 

1,110 

1,110 

157 

96 

70 

70 

15   

255 

209 

335 

442 

520 

805 

980 

124 

96 

90 

70 

16   

255 

209 

1,630 

370 

405 

860 

980 

1,040 

96 

124 

90 

70 

17   

209 

230 

980 

305 

270 

2,390 

2,040 

3,370 

96 

84 

150 

70 

18    - 

154 

480 

650 

305 

245 

2,580 

1,320 

2,210 

96 

74 

275 

54 

19   

107 

920 

520 

305 

182 

1,480 

1,040 

1,400 

96 

74 

480 

62 

20   

171 

980 

442 

250 

164 

980 

805 

1,110 

370 

74 

205 

168 

21   

1,180 
480 

805 

370 

250 

182 

750 

750 

1,320 

213 

74 

150 

150 

22   

605 

700 

250 

245 

560 

560 

1,040 

110 

140 

118 

150 

23   

311 

520 

1,250 

305 

1,630 

480 

480 

980 

96 

96 

90 

150 

24   

230 

442 

S60 

1,400 

805 

442 

805 

1,400 

96 

74 

90 

118 

25    __- 

209 

370 

1,710 

650 

750 

.329 

700 

1,250 

96 

74 

90 

90 

26   

805 

311 

1,250 

520 

750 

299 

700 

860 

2,120 

74 

90 

90 

27   

750 

255 

750 

442 

560 

405 

860 

650 

1,180 
'  442 

74 

90 

70 

28   

480 

255 

605 

370 

442 

520 

920 

520 

74 

90 

70 

29   

520 

370 

605 

305 

442 

980 

442 

260 

82 

90 

70 

30   

480 

370 

405 

250 

370 

650 

370 

174 

70 

90 

70 

31    _ 

2,120 

370 

205 

299 

323 

90 

275 

NOTE.— Discharge  Jan.  14  and  15  estimated  from  gage-height  graph. 
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Daily  discharge,  in  second-feet,  of  Oil  Creek  near  Bouseville,  for  the  period  October  1,  191S, 

to  September  SO,  1920. 


Day 


1919-1920 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
■24 
25 
26 
27 
2s 
29 
30 
31 


Dct. 

OT. 

Dec. 

•J  tin 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

IV 

650 

205 

150 

154 

335 

1,250 

118 

134 

124 

112 

70 

1,870 

442 

168 

157 

150 

275 

805 

115 

118 

101 

101 

70 

1,180 

335 

185 

185 

171 

275 

650 

225 

118 

90 

90 

70 

050 

230 

205 

225 

281 

250 

560 

154 

107 

90 

82 

80 

650 

230 

221 

225 

2,390 

480 

480 

134 

96 

82 

80 

,  i  it  i 

ODU 

275 

205 

225 

2,580 

480 

405 

131 

90 

SO 

90 

250 

405 

370 

217 

217 

2,120 

405 

335 

121 

185 

86 

90 

16S 

335 

370 

185 

205 

1,480 

405 

305 

118 

335 

yO 

82 

lol 

287 

920 

178 

193 

9S0 

335 

275 

118 

329 

118 

86 

137 

235 

2,210 

178 

185 

9S0 

335 

270 

107 

225 

157 

90 

1 1 

335 

860 

185 

189 

4,200 

335 

265 

101 

185 

217 

96 

405 

560 

750 

182 

205 

8,4:30 

335 

329 

90 

157 

134 

90 

250 

405 

2,210 

178 

230 

9,180 

750 

275 

112 

144 

96 

112 

17S 

287 

2,210 

164 

287 

3,370 

650 

245 

157 

121 

1,320 

90 

157 

235 

805 

150 

225 

1,710 

480 

217 

118 

11S 

560 

86 

±G-± 

225 

605 

130 

205 

2,770 

1,250 

185 

287 

113 

560 

78 

154 

193 

520 

130 

205 

3,990 

1,870 

168 

1,320 

104 

980 

72 

150 

185 

405 

120 

209 

1,960 

1,250 

168 

1,710 

104 

1,710 

70 

137 

189 

335 

120 

185  1,400 

805 

150 

560 

168 

560 

70 

118 

182 

335 

120 

185;  2,120 

650 

150 

405 

150 

323 

70 

121 

16S 

370 

120 

168 

1,400 

750 

154 

335 

131 

265 

74 

235 

193 

275 

120 

185 

1,320 

9S0 

150 

305 

Lie 

370 

70 

221 

250 

250 

120 

201 

1,110 

750 

150 

275 

QZO 

275 

70 

185 

3:35 

265 

120 

205 

9S0 

1,180 

150 

520 

442 

217 

72 

150 

287 

265 

120 

185 

860 

750 

150 

305 

245 

178 

74 

1341  480 

235 

120  168 

750 

560 

150 

217 

178 

154 

112 

1S5 

1,960 

250 

120 

157 

700 

650 

147 

178 

150 

144 

90 

1,550 

860 

225 

120 

150 

560 

2,210 

137 

154 

131 

118 

150 

1,400 

605 

217 

120,  157 

480 

1,960 

131 

157 

118 

118 

112 

520 

1,180 

250  120  

405 

1,250 

118 

150 

103 

118 

118 

700 

225  130'  

370 

118 

11s 

118 

NOTE.— Discharge  Jan.  16  to  Feb.  1  estimated,  because  of  ice,  from  discharge  measurements, 
weather  records  and  study  of  gage-height  graph. 


Monthly  Discharge  of  Oil  Creek  near  Rouseville,  for  the  period  October  1,  1918,  to  September 

SO,  1920 

(Dra:nage  area.  330  square  miles) 


Month 


Discharge  in  Second-feet 


Run-Off 


1918-1919 

October   

November   

December   

January   

February   

March   

April   

May   

June   

July   

August   

September   

The  year   


1919-1920 


October  _ 
November 
December 
January  _ 
February 

March   

April   

May   

June   

July   

August  ___ 
September 


The  year 


Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

2,120 

107 

422 

1.28 

1.48 

1,320 

209 

495 

1.50 

1.67 

2,970 

305 

730 

2.21 

2.55 

3,370 

205 

562 

1.70 

1.96 

1,630 

131 

345 

l.Oo 

1.09 

2,580 

299 

837 

2.54 

2.93 

2,770 

240 

944 

2.86 

3.19 

7,200 

323 

1,540 

4.67 

5.38 

2,120 

96 

271 

.821 

.92 

157 

70 

95 

.288 

.33 

480 

54 

113 

.342 

.39 

185 

54 

99 

.300 

.34 

7,200 

54 

540 

1.61 

22.23 

1,550 

70 

291 

0.8S2 

1.02 

2,390 

168 

589 

1.78 

1.99 

2,210 

217 

577 

1.75 

2.02 

221 

120 

153 

.464 

.53 

287 

150 

195 

.591 

.64 

9,180 

150 

1,910 

5.79 

6.68 

2,210 

250 

766 

2.32 

2.59 

1,250 

118 

292 

.885 

1.02 

1,710 

90 

293 

.SSS 

.99 

920 

90 

1S8 

.570 

.66 

1,710 

80 

308 

.933 

1.08 

150 

70 

89.3 

.271 

.30 

9,180 

70 

473 

1.43 

19.52 

2G8 


OHIO  BASIN— STATION  NO.  6 


FRENCH  CREEK  AT  KIMMEYTOWN 


Location. — At  single-span  steel  highway  bridge,  Kimmeytown,  Erie 
County,  about  4  miles  upstream  from  the  mouth  of  South  Branch 
French  Creek  and  about  5  miles  north  of  Union  City. 

Drainage  Area. — 207  square  miles. 

Records  Available.— May  10,  1910,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Mrs.  J.  L.  Carter.  Elevation  of  gage  zero  1,235.7  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Right  bank  begins  to  overflow  at  a  stage  of 
8.2  feet;  left  is  high  and  not  subject  to  overflow.  Bed  is  composed 
of  gravel  and  boulders.  Control  for  low  water  is  the  first  of  a 
series  of  riffles  extending  from  10  to  60  feet  below  gage;  probably 
shifts  occasionally. 

Extremes  of  Discharge. — 1918-1919:  Maximum  gage  height  ob- 
served during  the  year,  8.61  feet  at  9.40  a.  m.  May  11 ;  minimum,  0.7 
foot  at  5.45  p.  m.  July  23,  7  p.  m.  July  24  and  9.30  a.  m.  July  25. 

1919-1920:  Maximum  open-water  stage  during  the  year  6.94  feet 
observed  at  8.50  a.  m.  March  17  (discharge  3,600  second-feet)  ;  a 
stage  of  15.2  feet,  estimated  from  hydrograph,  was  reached  at  10 
a.  m.  on  March  12,  but  the  water  was  held  back  by  an  ice  jam; 
minimum,  0.70  foot  at  9  a.  m.  September  22  and  11.40  a.  m.  Septem- 
ber 26  (discharge,  27  second-feet).  1 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  probably  permanent  except  as 
affected  by  ice.  Rating  curve  fairly  well  defined  to  5,000  second- 
feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  daily  mean  gage  height  to  rating  table.  Results 
fair. 

Discharge  Measurements  of  French  Creek  at  Kimmeytown,  during  the  period  October  1,  1918,  to 

September  30,  1920   


No. 


26 
27 


2S 
29 


Date 


1918 
Oct.  8 

1919 
July  25a 

1920 
June  10b 
Sept. 29b 


Made  by- 


Boehringcr,   

Peterson   eft  Landis 

B.  J.  Ferris,   

do 


Gage 
height 


Feet 
2.43 


.82 


.98 
.79 


Discharge 


Sec. -ft. 
385 


30 


60.4 
S4.6 


a.  Measurement  made  by  wading  2,00CJ  feet  above  gage. 

b.  Measurement  made  by  wading  at  upstream  side  of  bridge. 
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Uaily  Mean  Gage  Height,  in  feet,  of  French  Creek  at  Kimmeytown,  for  the  period  October  1, 

1918.  to  .September  AO,  1920 


Day 


1918-1919 


Oct. 


1.03 
1.03 
1.63 
2.43 
1.68 

2.03 
2.53 
2.43 
1.63 
1.58 

l."33 
1.58 
1.83 
1.73 
1.43 

1.28 
1.23 
1.23 
1.13 
2.18 

3.63 
2.78 
2.08 
1.73 
1.53 

1. 
1. 

1.93 
2.38 
".48 

3.53 


I 


Nov.  Dec. 


3.73 
4.03 
3.63 
4.58 
4.83 

3.231 
2.43 
2.08 
1.98 
2.08 

2.03 
1.83 
1.68 
1.63 
1.53 

1.43 
1.43 
3.13 
3.53 
3.83 

3.53 
3.23 
2.08 
2.18 
1.88 

1.73 
1.63 
1.63 

1.9.; 

2.23 


1  .'.)> 
1.68 
1.63 
1.93 
1. 

1. 

1.83 
3.2S 
4.23 
3.23 

2.7! 
2.73 
2.83 
4.08 
4.73 

3.83 
2.83 
2.18 
2.03 
1.92 

1.77 
2.17 
2.82 
2.42 
3.22 

2.77 
2.32 
2.17 
1.87 
1.87 

1.82 


Jan. 


2.62 
2.27 
2.07 
2.02 
1.87 

1.97 
1.97 
2.02 
1.92 
2.12 

2.17 
1.97 
2.27 
2.17 
2.12 

2.22 
2.32 
2.97 
3.92 
3.02 

2.57 
2.02 
1.97 
1.82 
1.72 

1.47 


bVt>. 


1.47 
1.57 
1.52 
1.47 

1.52 
1.52 
1.32 
1.32 
1.37 

1.5- 
1.42 
1.32 
2.97 
3.07 

3.62 
2.12 
1.92 
1.87 
1 

1.72 


Mar. 


1.01 
2.96 
2.51 
2.21 
2.26 

2.11 

2.01 
1.01 
3.78 
4.06 

3.21 
2.50 
2.71 
2.26 
2.01 

3.01 
3.96 
4.16 
3.21 
2.56 

2.21 
2.01 
1.76 
1.61 
1.66 

1.56 
1.61 
•1.81 
1.66 
1.56 

1.46 


Apr.  i  May 


1.31 
1.21 
1.21 
1.31 
1.81 

1.71 
1.56 
1.61 
2.21 
2.61 

4.01 
3.50 
2.91 
2.51 
2.21 


2.21 

2.26 
2.01 
1.8* 
4.01 
3.16 

2.56 
3.00 
2.91 
3.01 
2.41 


2.26 
3.50 
2.86 
3.01 
3.76 

3.06 
4.51 
:;  86 
3.31 
7.51 

7.91 
4.66 
3.85 
2.90 
2.35 


June  |  July 


2.30 
4.30 
3.90 
2.75 
2.60 

3.25 
3.35 
3.10 
3.05 
2.70 

2.20 
1.8T 
1.70 
1.50 
1.35 

1.30 


1.2.5 
1.20 
1.10 
1.10 
1.10 

1.10 
1.05 
1.10 
1.30 
1.20 

1.05 
1.00 
1.00 
.60 
.90 

.90 
.Hi 
.80 
.80 
.80 

1.10 

.90 
.90 

.80 
.90 

2.90 
2.50 
1.70 
1.25 
1.15 


0.95 
.91 
.90 
.85 
.£u 

.80 
.so 
.80 
.80 
.90 

.90 
.90 
.90 
.85 
.90 

.95 
.85 
.85 
.80 
.80 

.80 
.80 
.75 
.75 
.70 

.77 
.85 
.86 
.74 
.74 

.82 


Aug.  I  Sept. 


NOTE— Stage-discharge  relation  Jan.  5-16  and  Feb.  9  12  affected  by  ice. 


Day 


1919-1920 


Oct. 


0.81 
.79 

.79 
.79 
1.23 

1.29 
1.10 
l.OO 
.99 
1.01 

1.26 
1.55 
1.34 
1.13 
1.11 

1.10 
1.10 
1.09 
1.02 
.96 

1.0C 
1.83 
1.64 
1.37 
1.27 

1.18 
1.30 
1.90 
1.90 
1.56 

2.02 


Nov. 


3.71 
3.43 
2.62 
2.09 
2.33 

2.51 
2.82 
2.47 
2.17 

1.9v 

2.73 
2.66 
2.19 

I  .Ml 
1 

1.59 
1.47 
1.50 
i.,5 
1.30 

1.31 
1.61 
2.05 
1.97 
1.74 


2 

2.11 


Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

2.31 

2.70 

1.37 

1.99 

1.90 

2.54 

0.94 

1.00 

0.82 

1.98 

2.74 

1.40 

1.87 

1.74 

2.22 

.98 

.94 

.82 

1  .86 

2.74 

1.54 

1.82 

1.69 

1.96 

1.20 

.92 

.82 

1.74 

2.20 

1.68 

1.97 

1.53 

1.71 

1.18 

.90 

.75 

1.94 

2.22 

1.72 

3.21 

1.71 

1.57 

1.05 

.8j 

.72 

2.00 

2.18 

1.74 

3.70 

1.63 

1.48 

1.10 

.78 

.78 

1.79 

2.07 

1.80 

4.30 

1,67 

1.38 

1.10 

.88 

.78 

1.87 

2.10 

1.80 

4.10 

1.62 

1.31 

1.10 

1.41 

.74 

2.63 

2.20 

1.76 

3.58 

1.59 

1.30 

1.04 

2.22 

.78 

2.  -A 

1.V2 

3.6i 

l.U 

1.22 

.93 

1.60 

.94 

2.87 

2.22 

1.81 

5.14 

2.00 

1.18 

.92 

1.25 

.93 

2. 70 

2.20 

1.91 

13.24 

2.50 

1.48 

.92 

1.19 

.89 

3.9/ 

2.10 

1.94 

13.39 

3.40 

1.45 

1.26 

1.20 

.95 

3.49 

2.10 

1.99 

4.83 

2.89 

1.29 

1.09 

1.27 

1.11 

l.SJL 

4.;>, 

Z.Jn 

1.25 

.96 

1.22 

1.15 

1.80 

1.76 

2.00 

5.66 

3.94 

1.20 

1.08 

1.13 

1.02 

1.93 

1.72 

1.99 

6.43 

3.30 

1.17 

1.94 

.95 

1.82 

2.24 

2.02 

3.91 

2.50 

1.10 

2.38 

1.61 

1.87 

2.Q; 

3.46 

l.'J, 

1.10 

1.82 

3.22 

1.34 

l.io 

"~T72 

1.99 

3.15 

1.72 

1.25 

1.73 

2^35 

1.09 

2.4? 

1.78 

1.95 

2.67 

1.88 

3.38 

1.20 

1.69 

.98 

2.35 

1.74 

1.91 

3.05 

1.98 

2.45 

1.14 

1.38 

1.02 

2.28 

1.68 

1.82 

3.40 

2.16 

1.75 

1.17 

1.64 

l.OO 

1.95 

1.80 

1.84 

3.47 

2.60 

1.55 

1.17 

1.43 

.94 

1.91 

1.66 

1.82 

3.35 

2.19 

1.38 

1.02 

1.30 

.92 

2.14 

1.62 

1.82 

3.35 

1.82 

1.29 

.98 

1.17 

.92 

2.19 

1.54 

1.87 

3.20 

2!lS 

1.21 

.94 

1.01 

.92 

2.19 

1.42 

1.92 

2.49 

4.43 

1.15 

.94 

.96 

.92 

1.98 

1.42 

1.86 

2.39 

3.64 

1.12 

.91 

.87 

.92 

2.71 

1.50 

2.24 

2.6a 

1.01 

.89 

.89 

.95 

2.65 

1.49 

2.05 

.98 

.88 

.91 

NOTE— Stage-discharge  relation  Dec. 
not  observed. 


17  to  Mar.  13  affected  by  ice.    Gage  height  Jan.  18-19 
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Daily  discharge,  in  second-feet,  of  French  Greek  at  Kimmeytown,  for  the  year  ending  September 

30,  199.0 


Day 

Oct. 

Nov . 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

J.  V  x  <y  A.  a  lAJ 

i 

I 

39 

1,000 

396 

240 

80 

140 

265 

470 

57 

67 

41 

41 

2 

37 

850 

296 

180 

90 

140 

222 

361 

64 

57 

41 

41 

37 

508 

250 

150 

100 

reo 

208 

280 

100 

.54 

41 

38 

4  — 

37 

328 

222 

140 

110 

200 

172 

208 

97 

51 

32 

39 

5 

106 

414 

280 

130 

120 

300 

208 

172 

75 

42 

29 

38 

117 

470 

296 

130 

120 

000 

196 

156 

83 

36 

36 

39 

7 

83 

585 

236 

130 

120 

900 

196 

135 

83 

48 

36 

50 

8  

67 

451 

250 

130 

120 

800 

183 

121 

83 

147 

31 

41 

9   

65 

344 

196 

130 

120 

800 

183 

119 

73 

361 

36 

44 

i  f  i 

69 

265 

1  180 

130 

120 

800 

208 

104 

56 

183 

57 

90 

1 1 

111 

546 

625 

120 

130 

1,000 

296 

97 

54 

110 

56 

54 

12 

172 

546 

546 

120 

130 

2,800 

470 

156 

54 

98 

50 

46 

13    I.  ~"  '. 

127 

361 

1,180 

120 

140 

3^400 

850 

150 

111 

111 

59 

53 

14   

88 

236 

900 

120 

140 

1,700 

625 

117 

81 

113 

85 

47 

i  ^ 

S3 

208 

432 

120 

140 

1  420 

470 

11C 

61 

104 

921 

36 

16 

83 

183 

236 

no 

120 

2,430 

1,120 

100 

80 

88 

70 

41 

17 

83 

154 

200 

110 

110 

3,100 

800 

95 

280 

59 

236 

36 

18  Z~S~-~~. 

81 

160 

180 

100 

110 

1,120 

470 

83 

432 

183 

250 

36 

19   

70 

150 

170 

100 

120 

900 

280 

83 

236 

755 

127 

31 

20 

61 

131 

160 

100 

140 

755 

208 

110 

222 

414 

81 

29 

21 

67 

127 

150 

100 

140 

546 

265 

850 

100 

208 

64 

29 

22 

250 

183 

140 

90 

140 

665 

296 

451 

90 

135 

70 

27 

23   

196 

312 

140 

90 

140 

850 

344 

222 

95 

196 

67 

29 

24   

133 

280 

140 

80 

140 

900 

508 

172 

.95 

145 

57 

31 

25  ■ 

113 

222 

140 

80 

850 

001 

1  ofc 
XOJ 

119 

54 

35 

2G   

97 

265 

150 

75 

140 

850 

236 

117 

64 

95 

54 

28 

27    - 

119 

625 

160 

70 

140 

'  800 

361 

102 

57 

70 

54 

34 

28   

265 

470 

180 

70 

140 

470 

1,420 

92 

57 

61 

54 

41 

29   ,  

265 

328 

240 

70 

140 

432 

950 

86 

53 

47 

54 

42 

30   

172 

296 

585 

280 

70 

378 

546 

67 

50 

50 

59 

41 

31   

300 

75 

312 

64 

48 

53 

NOTE— Discharge  Dec.  17  to  Mar.  13  estimated,  because  of  ice,  from  weather  records  and 
study  of  gage  height  graph. 


Monthly  Discharge  of  French  Creek  at  Kimmeytown,  for  the  year  ending  September  SO,  1920 

(Drainage  area,  207   square  miles) 


Discharge  in  Seeoiul-feet 

Run-off 

Month 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

1919-1920 

296 

37 

116 

0.560 

0.65 

November 

1,000 

127 

376 

1.82 

2.03 

December 

1,180 

140 

331 

1.60 

1.84 

January  . 

240 

70 

112 

.541 

.62 

February 

140 

80 

126 

.609 

.66 

3.400' 

140 

984 

4.75 

5.48 

1,420 

172 

431 

2.08 

2.32 

850 

64 

180 

.870 

1.00 

June  . 

432 

50 

104 

.502 

.56 

July   

755 

36 

137 

.662 

.76 

August 

250 

29 

68.6 

.331 

.38 

September 

90 

27 

40.2 

.194 

.22 

The 

year   

3,400 

27 

251 

1.21 

16.52 
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OHIO  BASIN— STATION  NO.  7 


CUSSEWAGO  CREEK  NEAR  MEADVILLE 


Location. — At  single-span  steel  higliAvay  bridge  near  Jones'  Farm, 
about  four  and  one-half  miles  northwest  of  Meadville,  Crawford 
County. 

Drainage  Area. — 88  square  miles. 

Records  Available. — May  3, 1910,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Samuel  LeFevre  and  Thomas  McCay.  Elevation  of  gage 
zero  1,071.77  feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Both  banks  are  subject  to  overflow;  the 
right  begins  to  overflow  at  a  stage  of  about  8.6  feet  and  the  left  at 
a  stage  of  about  9.1  feet.  Bed  is  composed  of  sand,  gravel  and  boul- 
ders. Lowwa.ter  control  is  a  gravel  bar  5  feet  below  gage ;  practically 
permanent.  Control  for  medium  and  high  stages  is  at  old  dam  about 
4  miles  below  the  gage. 

Extremes  of  Discharge. — 1918-1919 :  Maximum  stage  observed  dur- 
ing the  year,  10.72  feet  at  7  a.  m.  M'ay  11  (discharge,  1,210  second- 
feet)  ;  minimum,  0.4  foot  July  30  (discharge,  1.5  second-feet). 

1919-1920 :  Maximum  stage  during  the  year,  13.59  feet  observed  at 
G  p.  m.  March  12,  stage-discharge  relation  affected  by  ice,  discharge 
not  determined;  minimum,  0.57  foot  at  6  p.  m.  September  21  (dis- 
charge, 3  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Bating  curve  fairly  well  defined.  Gage  read  to  tenths  twice 
daily  previous  to  November  6,  1919;  hundredths  twice  daily  since 
that  date.  Daily  discharge  ascertained  by  applying  daily  mean  gage 
height  to  rating  table.  Besults  fair. 


Discharge  Measurement  of  Cussewago  Creek  near  Meadville,  during  the  period  October  1,  1918.  to 

September   tfl,  1920 


No. 

Date 

Made  by- 

Gage 

Discharge 

height 

1918 

Feet 

Sec. -ft. 

27 

Oct.  8 

3.70 

112 

1919 

28 

July  26a 

.53 

1.6 

1920 

29 

Nov.  6 

3.76 

108 

30 

June  11 

do 

1.42 

19.1 

a  Measurement  made  by  wading  at  gage. 

18m 
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Daily  Mean  Gage  Height,  in  feet,  of  Cussewago  Greek  near  Meadville,  for  the  period  October  1, 

1018,   to   September   SO,  19:10 


Day 


1918-1919 


3 
4 
5 

6 
7 
8 
9 

10 

11 

12 
13 
It 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
iiO 

31 


OH 


Nov. 


2.05 
1.80 
2.30 
3.55 
3.20 

2.85 
3.00 

3.65 


3. 

2. 

2. 
2. 
1, 
4. 

3, 

2.85 
2.45 
2.15 
1.95 
2.30 

4.95 
6.00 
4.50 
3.05 
2.50 

2.65 
3.25 
3.65 
5.05 
5.50 

5.45 


Dee. 


5.95 
5.90 
6.05 
5.55 
6.40 

6.90 
5.45 
3.70 
3.20 
3.20 

3.10 
2.80 
2.55 
2.40 
2.30 

2.10 
2.15 
5.70 
7.35 
7.65 

7.70 
7.40 
6.35 
5.10 
3.75 

3.20 
2.90 
2.75 
2.80 
3.10 


Jan. 


3.15 

2.80 
2.65 
3.00 
3.70 

3.75 
3.85 
4.40 
6.25 
6.45 

4.85 
4.75 
4 
5 

7.40 

7.70 

7.55. 
4.85 
3.05 
3.15 

3.00 
3.70 
6.05 
5.95 
6.25 

7.00 
5.85 
3.35 
3.20 
2.95 

2.85 


Feb. 


4.50 
7.30 
8.05 
7.95 
5.95 

4.40 
3.50 
2.95 
2.90 
2.90 

2.85 
2.75' 
2.60 
2.75 
3.35 

3.60 
3.35 
3.75 
4.10 
4.00 

3.80 
3.95 
4.55 
6.75 
7.45 


2.45 


Mar. 


Apr. 


2.75 
2.90 
2.30 
2.20 
2.60 

2.55 
2.25 
1.95 
1.85 
1.75 

1. 

1.75 
1.85 
2.50 
;-1.mj 

4.30 
3.40 
3.00 
2.55 
2.65 

2.60 
2.55 
6.15 
7.45 
7.45 

5.65 
4.  Hi 
4.10 


4.94', 
5.69| 
4.14 
3.34 
3.24 

3.14 

2.89 
2.39 
5.09 
7.29 

7.94 
6.69 
4.39 
3.69 
3.14 

4.04 
6.44 
7.34 
7.34 
5.79 

3.84 
3.24 
2.89 
2.59 
2.14 

2.34 
2.34 
2.84 
2.74 
2.49 

2.29 


May 


2.09 
1.89 
1.84 
2.19 

3.09 

3.39 
2.94 
2.69 
3.94 
5.19 

6.79 
7.09 
5.99 
4.34 
3.54 

4.34 
6.59 
7.19 
5.94 
4.24 

3.74 
3.74 
3.09 
4.29 
6.44 

5.44 
4.19 
4.04 
4.34 
4.29 


June 


3.99 

5.64 
5.14 
3. 
4.39 

4.44 
5.34 
7.09 
7.59 
8.74 

10.54 
9.59 
8.84 
7.44 
4.94 

5.19 
7.64 
8.19 
8.59 
6.94 

6.49 
6.29 
5.34 
5.69 
5 

4.59 
3.39 
2.84 
2.44 
2.19 


July 


1.S4 
1.69 
1.54 
1.44 
1.34 

1.29 
1.24 
1.24 
1.39 
1.34 

1.24 
1.14 
1.04 
1.04 
.94 

.94 
1.34 

I.  39 

II.  14 
1.04 

.94 
.84 
.79 
.74 
.84 

3.79 
2.99 
1.99 
1.44 
1.19 


1.04 

.94 
.84 
.84 
.79 

.74 
.74 
.74 
.69 
.64 

.74 

.79 
.74 
.64 
.89 

.84 
.84 
.84 
.74 
.69 

.59 
.64 

.59 
.54 
.54 

.52 
.50 
.50 
.50 
.40 

.55 


Sept. 


0.70 

.& 
.55 


.75 
1.35 
1.1 
.85 
.70 

.60 
.50 
.50 
.60 
.60 

.80 
1.65 
2.20 
1.85 
1. 

1.65 
1.15 
.95 
.90 
.90 

.90 
1.00 
l.OO 

.95 
1.00 

1.05 


1.40 

1.85 
1.95 
1.35 
1.05 

.95 
.80 
.80 
.70 
.70 

.70 
.80 
.(5 
.70 
.70 

.60 
.CO 
.(0 
.60 
.70 

.70 
1.20 
1.65 
1.35 
1.15 

1.00 
.85 
.80 
.70 
.70 


NOTE-Stage-diseharge  relation  Jan.  8-13,  Feb.  1  and  2,  and  Feb.  5-12  affected  by  ice. 


Day 


1919-1920 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
I  I 

la 

16 
17 

is 
Ml 

20 

21 

22 
23 
24 
25 

in 
27 

28 


30 
31 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

£  pr . 

May 

June 

July 

Aug. 

Sept. 

0.70 

.65 
.60 
.65 
.80 

5.67 
7.01 
6.68 
4.87 
3.79 

5.80 
3.99 
3.09 
2.85 
2.62 

3.32 
3.39 
3.22 
3.11 
2.96 

3.02 
2.88 
3.08 
3.42 
3.82 

.2.99 
2.94 
3.02 
3.51 
5.37 

2.33 
2.28 
2.18 
2.08 
2.05 

4.36 
4.10 
3.23 
2.76 
2.45 

0.92 
1.00 
2.32 
3.44 
2.10 

1.02 
.96 
.92 
.90 
.85 

1.20 
1.14 
1.06 
1.00 
.97 

0.79 
.74 
.70 
.68 
.68 

1.00 
1.55 
1.50 
1.25 
1.15 

3.78 
3.92 
3.34 
2.77 
2.45 

2'.  50 
2.86 
4.02 
4.79 
6.41 

2.79 
2.76 
2.90 
3.23 
3.48 

4.06 
4.10 
4.02 
3.90 
3.81 

7.28 
7.86 
8.10 
8.32 
8.41 

2.28 
2,38 
2.50 
2.50 
2.72 

2.20 
2.03 
1.89 
1.76 
1.67 

1.54 
1.54 
1.52 
1.70 
1.70 

.80 
.96 
1.11 
1.80 
3.34 

.93 
.89 
.86 
.89 
1.14 

.66 

.66 
,68 
.68 
.80 

1.25 
1.55 
1.95 
1.85 
1.50 

2.69 
3.62 
S. 42 
2.74 

».38 

6.32 
5.47 
5.83 
7.23 
7.10 

3.64 
3.80 
3.78 
3.68 

a.oo 

3.80 
3.86 
4.00 
4.16 

9.10 
12.53 
11.80 
9.85 
y.uo 

3.10 
3.20 
5.0i 
6.44 

J.L- 

1.68 

1.99 
2.11 
1.86 
1.08 

1.38 
1.20 
1.14 
1.42 

1.06 

2.44 
1.85 
1.66 
1.4S 

l.iM 

1.86 
1.72 
1.72 
3.14 

4  ..BY 

.82 
.78 

.80 
.78 

.73 

1.40 
1.25 
1.20 
1.20 
1.10 

2.15 
2.02 
1.92 
1.88 
1.89 

5.52 
5.10 

4.83 
4.41 

3.88 

3.65 
3.68 
3.58 
3.35 
3.U;, 

4.08 
3.97 
3.76 
3.64 
3.44 

8.42 

8.36 
8.60 
7.54 
5.91 

5.0C 
7.02 
7.38 
6.17 

4.1-1 

1.56 
1.46 
1.38 
1.39 
1.56 

1.82 
3.86 
6.60 
6.98 

4.o0 

1.71 
1.58 
1.34 
2.29 
5. 

3.64 
2.36 
1.90 
2. 00 

1.86 

.70 

.68 
.(3 
.60 
.60 

1.20 
1.65 
2.25 
2.05 
1.50 

1.91 
2.10 
2.56 
2.96 
2.86 

3.58 
3.34 
3.16 
3.12 
3.16 

3.2t 
3.46 
3.82 
4.02 
4.00 

3.24 
3.11 
3.13 
3.23 
3.37 

5.77 
5.66 
5.62 
4.80 
4.05 

4.33 
6.72 
7.04 
5.86 
5.32 

1.7-1 
1.60 
1.49 
1.40 
1.44 

2.66 
2.2(2 
1.96 
2.06 
3.07 

.  6.51 
4.24 
3.82 
6.55 
7.36 

1.46 

l.se 

1.15 
1.08 
1.01 

.58 
.59 
.60 
.60 
.60 

1.55 
1.71 

3 .  a 
*.» 

3.83 

3.12 
5.60 

6.31 
4.71 
5.38 

3.2( 
3.28 

3.80 
3.50 

3.4:: 
3.34 

3.5f 
3.24 

2.9- 

3.90 
3.70 

5.98 

1.38 
1.24 
1.14 

2.10 
1.68 
1.42 

5.72 
2.66 
1.90 

.96 
.90 
.88 

.60 
.70 
.94 

3.42 
3.38 

3\31 
3.23 

3.10 

2.80 
2.86 

6.35 
4.98 

1.06 
1.00 

1.25 
1.12 

1.58 
1.39 

.8-1 
.90 

Vcl 
'.76 

3.20 

3.16 

3.20 

2.88 

.96 

1.28 

.84 

NOTE — Stage-discharge  relation  Dec.  17  to  Mar.  14  affected  by  ice. 


27.°. 


Daily  (Uncharge,  in  second-feet,  of  Cusseioago  Greek  near  Meadville,  for  the  period  October  1, 

1918,   to   September   30,  1920 


Day 

Oct. 

Nov. 

Dee 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

■■  i  g. 

Sept. 

1918-1919 

14 

1 

30 

272 

84 

164 

43 

192 

31 

132 

24 

8 

4 

9 

22 

264 

62 

398 

41 

248 

25 

241 

20 

6 

3 

24 

3   U 

39 

272 

54 

501 

39 

138 

24 

206 

17 

5 

2 

26 

4  _   

108 

241 

72 

501 

35 

90 

35 

120 

15 

5 

3 

13 

5  -  

84 

304 

114 

272 

41 

84 

78 

157 

13 

o 

8 

g 

64 

353 

120 

157 

33 

78 

90 

157 

12 

4 

4 

6 

7   

72 

227 

ISO 

102 

25 

67 

70 

220 

11 

4 

13 

5 

8   

108 

114 

157 

60 

20 

43 

57 

375 

11 

4 

9 

5 

9   

96 

84 

288 

50 

18 

206 

126 

439 

14 

4 

6 

4 

10   * 

50 

84 

304 

43 

18 

■398 

2a:? 

641 

13 

3 

4 

4 

11 

35 

78 

185 

43 

18 

484 

342 

1,130 

11 

4 

3 

4 

12   

33 

62 

185 

41 

18 

332 

375 

861 

9 

5 

a 

5 

13   

132 

50 

185 

45 

22 

157 

272 

663 

8 

4 

2 

4 

14    . 

185 

43 

256 

60 

47 

114 

150 

411 

8 

3 

3 

4 

15   

114 

39 

411 

96 

120 

78 

102 

192 

6 

6 

4 

16 

64 

31 

453 

108 

150 

132 

150 

213 

6 

5 

5 

3 

17 

45 

33 

439 

96 

96 

304 

322 

439 

13 

5 

19 

3 

18   

33 

248 

185 

120 

72 

398 

386 

538 

14 

5 

35 

3 

19     

26 

411 

108 

138 

50 

398 

264 

620 

9  4 

24 

3 

20   

39 

439 

84 

132 

54 

£56 

144 

353 

8 

4 

22 

4 

199 

453 

72 

120 

52 

!20 

114 

313 

6 

3 

19 

4 

22   

272 

411 

114 

132 

50 

84 

114 

296 

5 

3 

9 

10 

23    - 

164 

304 

272 

171 

288 

07 

78 

220 

5  3 

6 

19 

24   

72 

206 

272 

342 

411 

52 

150 

248 

4 

2 

6 

13 

25   

47 

120 

288 

411 

411 

45 

304 

264 

5 

2 

6 

9 

26    . 

54 

84 

364 

241 

241 

41 

227 

171 

120 

2 

6 

7 

27   

84 

67 

256 

132 

157 

41 

144 

96 

72  2 

7 

6 

28   

108 

60 

96 

90 

138 

64 

132 

64 

28 

2 

7 

5 

29   

199 

62 

84 

72 

60 

150 

45 

15 

2 

6 

4 

30   

234 

78 

70 

02 

47 

150 

35 

10 

2 

7 

4 

31   

227 

64 

45 

39 

28 

1  2 

8 

NOTE — Discharge  Jan.  8-13,  Feb.  1  and  2,  and  FeD.  fi-12  estimated,  because  of  ice,  from 
weather  records  and  study  of  gage-height  graph. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 
1   — 

4 

233 

241 

40 

38 

48 

42 

149 

6 

8 

12 

5 

2   

4 

365 

125 

40 

36 

48 

41 

131 

8 

7 

11 

4 

3    _ 

328 

74 

38 

38 

48 

38 

79 

41 

6 

9 

4 

4   

4 

179 

59 

36 

40 

50 

35 

59 

89 

6 

8 

4 

5   

5 

113 

51 

32 

50 

60 

34 

46 

35 

6 

7 

4 

6   

8 

n.- 

47 

28 

05 

110 

41 

38 

19 

5 

7 

4 

7   

19 

iig 

64 

28 

75 

240 

44 

34 

19 

7 

6 

4 

8    

18 

84 

125 

28 

75 

400 

47 

29 

18 

10 

6 

4 

9   

13 

59 

173 

30 

75 

460 

47 

24 

23 

26 

6 

4 

10  __  

11 

46 

295 

34 

75 

500 

55 

22 

23 

84 

11 

5 

11   

13 

55 

285 

38 

75 

550 

74 

23 

16 

46 

28 

5 

12   

19 

101 

219 

44 

80 

600 

79 

32 

12 

28 

23 

5 

13   

30 

89 

241 

48 

80 

850 

185 

35 

11 

22 

23 

5 

14   

28 

55 

393 

50 

85 

900 

295 

28 

16 

18 

74 

5 

15   

18 

44 

393 

50 

85 

705 

191 

23 

18 

15 

179 

4 

16   

16 

36 

219 

48 

80 

592 

185 

19 

26 

23 

101 

4 

17   

13 

32 

160 

46 

70 

592 

365 

17 

119 

20 

42 

4 

18   

12 

29 

110 

42 

60 

629 

422 

16 

316 

15 

29 

3 

19   

12 

29 

70 

40 

55 

437 

275 

16 

365 

41 

32 

3 

20   

10 

29 

55 

40 

50 

249 

131 

19 

155 

233 

28 

3 

21   

12 

29 

50 

44 

48 

241 

143 

24 

55 

305 

17 

3 

22   

23 

35 

48 

48 

48 

233 

328 

22 

38 

137 

13 

3 

23   

40 

51 

44 

55 

48 

226 

365 

18 

30 

113 

11 

3 

24   

34 

69 

42 

55 

50 

173 

249 

16 

34 

316 

10 

3 

25   

18 

64 

40 

55 

55 

125 

205 

17 

74 

422 

8 

3 

26   

19 

74 

40 

55 

50 

101 

119 

16 

35 

233 

7 

3 

27   

23 
89 

226 

40 

50 

50 

79 

107 

13 

23 

55 

6 

4 

28   

285 

40 

48 

48 

69 

257 

11 

16 

29 

6 

7 

29   

161 

167 

40 

44 

48 

59 

295 

9 

13 

20 

5 

5 

30   . 

113 

212 

40 

40 

64 

185 

8 

10 

16 

6 

5 

31   

79 

40 

40 

64 

7 

14 

5 

NOTE — Discharge  Dec.  17  to  Mar.  14  estimated,  because  of  ice,  from  weather  records  and 
study  of  gage  height  graph. 
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Monthly  Discharge  of  Cussewago  Creek  near  MeadvUle,  for  the  period  October  1,  1918,  to 

September  SO,  1920 
(Drainage  area,   88   square  miles) 


Month 


October 
November 
December  _ 
January 
February 

March   

April   

May   

Juno   

July   

August  ._. 
September 


1918-1919 


The  year 


October 
November 
December 
January  __ 
February 

March   

April   

May   

Juno   

July   

August  — 
September 


1919-1920 


Discharge  in  Second-feet 


The  year 


S6Cond-f  6Gt 

lu.il A  1 11 1  UJU 

LVJ     1  1  1  1  [  1  1  1  1  [  1 

Mean 

Depth  in 

mile 

inches 

979 

22 

98 

1.11 

1.28 

453 

31 

183 

2. 08 

2.32 

453 

54. 

188 

2.14 

2.47 

501 

41 

159 

1.81 

2.09 

A  1 1 

97 

1.10 

1.15 

484 

39 

157 

1.78 

2.05 

oct> 

24 

161 

1.83 

2.04 

1  130 

28 

319 

3.62 

1.17 

120 

4 

17 

.193 

.23 

Si 

2 

.045 

.05 

35 

2 

8 

.091 

.10 

26 

3 

8 

.091 

.10 

1,130 

2 

117 

1.33 

18.04 

161 

3 

28.1 

0.319 

0.37 

365 

29 

112 

1.27 

1.42 

393 

40 

125 

1.42 

1.64 

55 

28 

42.4 

.482 

.56 

So 

36 

59.7 

,678 

.73 

900 

48 

307 

3.19 

4.02 

422 

34 

163 

1.85 

2.06 

149 

7 

32.3 

.367 

.42 

365 

6 

55.4 

.630 

.70 

422 

5' 

73.8 

.839 

.97 

179 

5 

23.8 

.270 

.31 

7 

3 

4.07 

.040 

.05 

900 

3 

85.6 

0.973 

13.25 

Run-off 


OHIO  BASIN — STATION  NO.  8 


FRENCH  CREEK  AT  CARLTON 


Location.— At  two-span  steel  highway  bridge,  Carlton,  Mercer 
County. 

Drainage  Area. — 1,000  square  miles. 

Records  AvaAlaUe.—A^vil  29,  1908,  to  September  30,  1920. 

Gcw/es.— -Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  E.  Z.  Parrish.  Elevation  of  gage  zero  1,033.60  feet,  United 
States  Geological  Survey  datum.  The  Sanborn  water-stage  recorder 
installed  on  the  upstream  end  of  pier  on  August  4,  1919,  to  same 
datum  as  chain  gage,  was  damaged  by  ice  and  the  record  discontinued 
on  March  14,  1920. 

Discharge  Measurements.— -Made  from  downstream  side  of  bridge 
or  by  wading. 
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Channel  and  Control. — Eight  bank  is  high  and  not  subject  to  over- 
flow; left  is  of  medium  height  and  over-flow  begins  at  a  stage  of 
about  10  feet.  Bed  is  composed  of  sand,  gravel  and  boulders.  Con- 
trol is  at  a  riffle  at  the  measuring  section;  practically  permanent. 

Extremes  of  Discharge. — 1918-1919;  Maximum  gage  height  ob- 
served during  'the  year,  10.73  feet  at  8  a.  m.  May  12  ;  minimum,  0.30 
foot  July  30. 

1919-1920 :  Maximum  open-water  stage  during  the  year,  13.50  feet 
observed  at  5  p.  m.  March  14  (discharge,  25,000  second-feet)  ;  a  stage 
of  13.70  feet  was  observed  at  8  p.  m.  March  ,13,  but  the  stage-dis- 
charge relation  was  affected  by  ice;  minimum,  0.35  foot  several  days 
in  September  (discharge,  128  second-feet). 

Ice. — 'Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Eating  curve  fairly  well  defined  below  3,000  second-feet 
and  well  defined  between  3,000  and  13,000  second-feet.  Gage  read 
to  half  tenths  twice  daily;  during  high  stages  more  frequently. 
l>ai]y  discharge  ascertained  by  applying  daily  mean  gage  height  to 
rating  table.    Eesults  fair. 


Discharge  Measurements   of  French   Creek  at  Carlton,   during   the  period   October  1,    1918,  to 

September  30.  1020 


No. 

Date 

Made,  by— 

Gage 

Discharge 

height 

1918 

Feet 

Sec. -It. 

55 

Oct.  9 

Boehringer   <  

2.44 

1,180 

1919 

56 

July  31a 

Snavely      .     

.49 

150 

57 

Nov.  5 

3.01 

1,540 

1920 

58 

Feb.  19b 

J.   M.   Snavely      -  

3.65 

873 

59 

June  11 

.71 

332 

a  Measurement  marl?  by  wading  at  bridge. 

b  Measurement  made  through  complete  ice  cover. 
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Daily  Mean  Gaffe  Height,  in  feet,  of  French  Creek  at  Carlton,  for  the  period  October  1,  1918, 

to  September  SO,  1920 


Day 


1918 


Oct.    Nov.    Dec.  Jan 


lfi   

17   

18   

19   

20   


31 


1.43 
1.26 
1.26 
1.73 
2.30 

2.40 
2.50 
2.50 
2.33 
2.06 

1.80 
1.80 
1.931 
2.30 
2.00 

1.77 
1.60 
1.47 
1.36 
1  38 

2.8$ 
3.68 
3.06 
2.38 
2.00 

2.36 
2.50 
2.50 
2.73 
3.18 

4.00 


4.18 
4.00 
4.16 
4.10 
5.20 

5.03 
4.13 
3.23 
3.73 
2.36 

2.60 
2.40 
2.16 
2.06 
1.90 

1.80 
1.73 
2.93 
4.2-8 
4.83 

4.58 
4.43 
:;  si; 
3.46 
2.96 

2.53 
2.30 
2.13 
2.18 
2.40 


2.40 
2.23 
2.08 
2.18 
2.36 

2.36 
2.36 
2.48 
3.08 
4.28 

3.73 
3.38 
3.48 
4.28 
5.86 

5.96 
4.68 
3.90 
3.28 
2.73 

2.50 
2.98 
4.00 
3.93 
4.43 

4.63 
3.88 
3.20 
2.73 
2.42 

2.3 


Feb. 


3.78 

6.16 

6.2; 

4.48 

3.88 

2.86 
2.58 
2.40 
2.33 
2.20 

2.10 
2.10 
2.13 
2.20, 
3.37| 

2.62 
2.59 
2.57 
2.59 
2.59 

2.66 
2.65j 
2.97 
4.62i 
4.79 

3.92 
3.25 
2.79 
2.49 
2.27 

2.09 


Mar. 


1.90 
1.92 
1.72 
1.77 
1.79 

1.75 
1.65 
1.55 
1.42 
1.32 

1.62 
1.29 
1.45 
1.67 

5i.27 

3.52 
2. 88 
2.47 
1.97 
1.79 
1.89 
2.17 
4.32 
5.17 
4.55 

4.45 
3.77 
3.39 


Apr. 


3.71 
4.41 
:;.:>« 

3.26 

3.01 

2.78 
2.54 
2.24 
3.26 
5.01 

5.21 
4.56 
3.74 
3.36 
21.91 

3.21 
4.94 
5.56 
5.26 
4.31 

3.54 
3.01 
2.64 
2.36 
2.18 
2.04 
2.08 
2.34 
2.34 
2.11 

1.91 


May 


1.78 
1.64 
1.81 
1.64 
2.04 

2.44 
2.2S 
2.28 
2.81 
3.58 

4.76 
5.41 
4.88 
3.94 
3.46 

3.61 
5.21 
5.06 
4.28 
3.56 

3.36 
3.16 
2.84 
2.90 
4.28 

3.91 
3.51 
3.58 
3.76 
3.56 


June 


3.26 
4.46 
4.41 
3.54 
3.74 

4.08 
4.36 
5.58 
3.44 
7.64 

10.26 
10.66 
9.26 
6.74 
5.08 

4.55 
6.60 
6.85 
5.75 
4.80 

4.80 
4.73 
4.45 
4.53 
4.43 

3.90 
3.30 
2.83 
2.50 
2.25 

2.03 


July 


Aug. 


1.90 
1.73 
1.57 
1.50 
1.37 

1.27 
1.20 
1.15 
1.15 
1.23 

1.27 
1.20 
1.13 
1.13 
1.05 

.95 
.87 
1.45 
1.13 
1.33 

.93 
.75 
.77 
.67 
.67 

2.70 
3.30 

2. 

2.10 
1.73 


1.35 
1.15 
.95 


.73 
.63 
.60 
.  55 
.55 

.63 
.63 
.63 
.57 
.67 

.75 
.73 
.65 
.70 
.55 

.55 
.55 
.55 
.53 
.57 

.50 
.43 
.40 
.35 
.30 

.42 


•NOTE. — Stage-discharge  relation  Feb.  11  affected  by  ice 


Day 


1919-1920 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

i 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

0.45 

4.04 

3.78 

2.05 

4.02 

3.08 

2.28 

4.00 

0.55 

0.68 

l.OO 

0.62 

.42 

5.00 

3  08 

2.08 

4.00 

2.98 

2.10 

3.45 

.55 

.68 

.85 

.60 

.40 

4.45 

2.52 

3.60 

4.00 

3.00 

1.95 

3.00 

.78 

.58 

.70 

.58 

.45 

3.55 

2.12 

4.50 

4.00 

3.17 

1.85 

2.62 

1.00 

.55 

.70 

.58 

.05 

3.02 

2.05 

4.45 

4.08 

5.18 

1.68 

2.20 

1.08 

.55 

.70 

.58 

1.32 

3.00 

1.98 

4.38 

4.12 

6.55 

1.78 

1.95 

.85 

.50 

.65 

.60 

1.42 

2.92 

2.15 

4.35 

4.08 

6.98 

1.75 

1.75 

.68 

.78 

.70 

.55 

1.25 

2.88 

2.50 

4.45 

4.00 

6.85 

1.66 

1.56 

.68 

1.68 

.70 

.50 

.98 

2.60 

3.05 

4.45 

4.00 

6.50 

1.80 

1.45 

.85 

2.02 

.70 

.50 

.s- 

2.38 

4.49 

3.28 

4.05 

6.31 

1.7S 

1.32 

.75 

2.82 

.78 

.68 

.85 

2.52 

4.48 

4.35 

4.00 

7.5« 

2.05 

1.30 

.65 

2.15 

.85 

.72 

1.42 

2.75 

3.67 

4.32 

4.02 

9.68 

2.0S 

1.42 

.52 

1.65 

1.12 

.82 

1.70 

2.85 

4.57 

4.28 

4.02 

13.08 

3.05 

1.52 

.50 

1.32 

1.30 

.67 

1.58 

2.38 

5.47 

4.18 

4.05 

13.30 

3.90 

1.45 

.78 

1.35 

2.38 

.60 

1.30 

2.05 

4.60 

4.10 

4.02 

11.66 

3,50 

1.38 

.98 

1.25 

2.32 

.57 

1.05 

1.92 

2.93 

4.02 

3.82 

9.32 

3.78 

1.20 

1.20 

1.22 

2.05 

.58 

.95 

1.78 

2.22 

4.15 

3.80 

8.60 

5.08 

1.08 

2.93 

1.05 

1.78 

.45 

.88 

1.75 

2.70 

4.20 

3.72 

8.18 

4.85 

1.00 

4.00 

1.00 

2.08 

.45 

.80 

1.62 

2.90 

4.20 

3.70 

6.70 

3.82 

.98 

3.48 

2.08 

2.62 

.43 

.80 

1.58 

3.00 

4.12 

3.60 

5.85 

3.10 

1.10 

2.75 

3.68 

1.88 

.40 

.78 

1.52 

2.78 

4.28 

3.50 

5.15 

3.38 

1.12 

2.08 

2.90 

1.42 

.37 

.95 

1.50 

2.62 

4.50 

3.40 

4.72 

4.10 

2.20 

1.80 

2.60 

1.20 

.35 

1.65 

1.72 

2.50 

4.7( 

3.35 

4.52 

3.88 

1.95 

1.65 

4.23 

.98 
1.12 

.35 

1.78 

2.08 

2.25 

4.61 

3.38 

4.32 

4.08 

1.45 

1.82 

3.70 

.35 

I. If 

2.12 

2.12 

4.. 50 

3.35 

4.08 

3.75 

1.30 

1.90 

2.80 

.85 

.40 

1.18 

2.25 

2.15 

4.52 

3.35 

3.82 

3.15 

1.15 

1.42 

2.40 

.80 

.35 

1.02 

3.80 

2.08 

4.50 

3.25 

3.65 

2.85 

1.00 

1.15 

1.82 

.72 

.40 

2.90 

4.(6 

2.10 

4.32 

3.12 

3.28 

4.38 

.88 

.90 

1.45 

.70 

.60 

3. 28 

3.25 

2.22 

4.25 

3.12 

2.88 

5.09 

.78 

.73 

1.25 

'.68 

.70 

2.82 

3.88 

2.0C 

4.2C 

2.65 

4.40 

.68 

.72 

1.05 

.65 

.70 

2.69 

1.98 

4.12 

2.50 

.60 

.98 

.65 

NOTE. — Stage-discharge  relation  Dec.  18  to  Mar.  14  affected  by  ice. 
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Daily  discharge,   in   second-feet.  of  French  Creek  at  Carlton,  for  the  year  ending  September 

30,  1920 


Day 


1919-1920 


1 
2 
S 
i 
5 

e 

7 

8 
5 

10 

11 

12 
13 
14 
15 

16 
17 
IS 
JO 
20 

21 
22 

2a 

24 

25 

2G 
27 
2a 
29 
30 

31 


Oct. 


Nov. 


155 
146 

140 
155 
222 

530 
590 
502 
365 
316 

302 
590 
7S0 
710 
530 

400 
350 
310 
2S0 
280 

272 
350 
745 
850" 
650 

•  475 
375 
1,700 
2,060 
1,620 

1,540 


Dec. 


2,760 
3,900 
3.200 
2,350 
1,790 

1,790 
1,700 
1,700 
1,460 
1,300 

1,380 
1,620 
1,620 
1,300 
990 

920 
850 
815 
710 
710 

650 
650 
780 
1,060 
1,060 

1,140 

2,550 
2,760 
1,970 
2,650 


Jan. 


2,550 
1,880 
l,3SO 

1  ,000 

990 

990 
1,140 
1,880 
1,790 
3,310 

3,310 
2,450 
8,420 
4,5.50 
3,420 

1,700 
1,140 
1,100 
1,000 
950 

900 
000 
850 
850 
SCO 

800 
750 
700 
700 
700 

700 


Feb. 


650 
600 
600 
600 
650 

650 
700 
750 
900 
950 

1,000 
1,000 
900 
850 
850 

800 
800 
750 
750 
750 

750 
750 
750 
750 
-,50 

750 
750 
750 
750 
750 

750 


Mar. 


Apr. 


900 
900 
900 
900 

900 
900 
900 
900 
900 

POO 
900 
900 
900 
900 

900 
900 
900 
9<n 
900 

01 

900 
1,000 
900 
800 

750 

750 
800 
800 


850 
1,000 
1,100 

I,  500 
2,000 

3,800 
5,500 
5,500 
5,500 
5,500 

6,500 
8.000 
14,000 
24,100 
17,700 

II,  100 
9,650 
8,910 
6,330 
4,970 

4,160 
3,540 
3,310 
3,090 

2,s;o 

2,550 
2.350 
2,000 
1 ,700 
1,460 

1,380 


May 


1,220 
1,060 
955 
885 
780 

850 
81 J 

850 
850 

990 
1,060 
1,790 
2,650 
2,250 

2,5-50 
4,030 
3, WO 
2,550 
1,888 

2,150 
2,870 
2,650 
2,870 
2,550 

1,970 
1,620 
3,200 
4,030 
3,200 


2,760 
2,150 
1,790 
1,460 
1,140 

955 
815 
680 
02O 
580 

530 
590 
i;:,0 
620 
590 

475 
425 
3 
365 
425 

425 
1,140 
955 

620 ; 

5SO 

4591 
375 
316 
272 
233 

205 


June 


188 
272 
375 
425 

302 
233 
233 

,,;> 

260 

222 
177 
170 
272 
365 

475 
1,790 
2,700 
2,250 
1,620 

1,060 
850 
745 
850 
920 

590 
450 
325 
272 
248 


July 


Ai  g.  Sept. 


288 
233 
138 
188 
188 

170 

275 
780 
990 
1,020 

1,145 
745 
530 
560 
502 

475 
KM; 
375 
990 
2,460 

1,700 
1,460 
2,980' 
2,450 
1,620 

1,300 
850 
620 
502 
400 

365 


375 
202 
240 
240 
240 

222 
240 
240 
2-tO 
272 

302 
425 
530 
1 ,300 
1,220 

990 
850 
1,060 
1,400 
920 

r,oo 
475 
365 
425 
302 

280 
248 
240 
'J  88 
222 

222 


212 
205 
108 
198 
198 

205 
188 
170 
170 

233 

248 
289 
229 
205 
195 

181 
155 
155 
149 
140 

133 
128 
128 
128 
140 

128 
140 

205 
240 
240 


NOTE.— Discharge  Dec.  18  to  Mar.  14,  estimated,  because  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph 


Mon 


nthly  Discharge  of  French  Creek  at  Carlton,  for  the  year  ending  September  30,  1920 


(Drainase  area,  1.000  square  milee ) 


Discharge  in  Second-feet 

Run-off 

Month 

Maximum 

Minimum 

Mean 

Second-feet 
per  square 
mile 

Depth  in 
inches 

October 
November 
December 
January  _ 
February 
March 

April  

May   

June   

July   

Aueust 
September 


1919-1920 


The  year 


.060 
.900 
,550 

,000 

,000 
,100 
,030 
,7P0 
,760 
,980 
,460 
289 


24,100 


140 
650 
700 
600 
750 
850 
780 
205 
170 
I? 

tfl 
lis 


128 


590 
1,600 
1,550 
766 
879 
5,550 
1,990 
757 
640 
880 
493 
184 


1,330 


0.590 
1.60 
1.55 
.766 
.879 
5.55 
1.99 
.757 
.640 
.880 
.493 
.134 


1.33' 


0.68 
1.7S 
1.79 
.88 
.95 
6.40 
2.22 
.87 
.71 
1.01 
.57 
.21 


18.07 
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OHIO  BASIN— STATION  NO.  9 


ALLEGHENY  RIVER  AT  FRANKLIN 


Location. — At  four-span  steel  highway  bridge,  Eighth  Street,  Frank- 
lin, Venango  County. 

Drainage  Area. — 6,010  square  miles. 

Records  Available. — April  1,  1905,  to  September  30,  1920. 

Gages. — Staff  painted  on  left  side  of  first  pier  from  left  bank  and  on 
August  11,  1919,  a  standard  chain  gage  was  attached  to  upstream 
side  of  bridge  in  first  span  from  left  end ;  read  by  W.  C.  Rivers. 
Zero  elevation  of  both  gages  958.26  feet,  United  States  Geological 
Survey  datum. 

Discharge  Measurements. — Made  from  upstream  side  of  bridge. 

Channel  and  Control. — Both  banks  are  high  and  do  not  overflow 
until  a  stage  of  22  feet  is  reached.  Bed  is  composed  of  gravel  and 
boulders.  Control  is  at  a  riffle,  200  feet  long,  about  1,000  feet  be- 
low gage ;  practically  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  stage  observed 
during  the  year,  12.70  feet  at  2  p.  m.  May  11  (discharge,  70,100  sec- 
ond-feet) ;  minimum,  0.10  foot  July  23  and  31  (discharge,  970  sec- 
ond-feet) . 

1919-1920 :  Maximum  stage  during  the  year,  18.65  feet  observed  at 
10  a.  m.  Miarch  13  (discharge,  118,000  second-feet)  ;  minimum,  0.22 
foot  September  24  (discharge,  1,080  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.- — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  well  defined.  Staff  gage  was  read  to  tenths 
twice  daily;  chain  gage  read  to  hundredths  twice  daily  since  Au- 
gust 11,  1919.  Daily  discharge  ascertained  by  applying  daily  mean 
gage  height  to  rating  table.  Results  good. 

Cooperation. — Station  is  maintained  in  cooperation  with  United 
States  Engineer  Office,  Pittsburgh. 


Discharge  Measurements  of  Allegheny  River  at  Franklin,  during  the  period  October  1,  1918,  to 

September  SO,  192  0 

 r=  _   1  = 


No. 

Date 

Made  by — 

Gage 

Discharge 

height 

1918 

Feet 

Sec. -ft. 

11 

Oct.  9 

Bochringer    .             -  _     -„ 

2.70 

8,050 

1919 

12 

July  30 

Ferris  &  Snavely                 .                 .  _   

.50 

1,470 

13 

Nov.  12 

J.  M.  Snavely   

3.09 

9,260 

1920 

14 

Juno  9 

J.    M.  Snavely  

.96 

2,400 
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Daily  Mean  Gage  Height,  m  feet,  of  Allegheny  River  at  Franklin,  for  the  period  October  1, 

1918.    to   September   30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

l.So 

c.Oo 

2.50 

3.30 

2.25 

3.70 

2.70 

3.90 

3.00 

1.65 

0.35 

1.59 

2 

1.65 

5.50 

2.35 

6.90 

2.15 

4.90 

2.55 

4.70 

2.65 

1.35 

.11; 

1.69 

3 

1.55 

5.00 

2.15 

7.10 

2.05 

4.40 

2.35 

4.75 

2.45 

1.05 

.40 

1.69 

i 

1 .95 

4.55 

2.15 

5.85 

2.00 

3.70 

2.20 

4.25 

2.25 

.90 

.30 

1.78 

5 

2.10 

5.30 

2.30 

4.55 

2.00 

.;.  tn 

2.10 

4.00 

2.10 

.80 

.30 

1.69 

g 

- 

o.lO 

2.30 

3.75 

1.95 

3.45 

2.15 

4.25 

2.00 

.70 

.25 

1.42 

7 

3.05 

4.40 

2.25 

3. .50 

1.90 

3.55 

2.50 

4.30 

1.90 

.  60 

.20 

1 .26 

g 

2.80 

3.70 

2.20 

3.45 

1.85 

3.25 

2.95 

5.10 

1.80 

.50 

.80 

1.11 

9 

2.75 

3.25 

3.15 

3.15 

1.80 

4.10 

3.30 

5.15 

2.10 

.40 

.90 
.80 

.99 

10 

2.55 

3.05 

4.73 

2.85 

1.S0 

6.30 

4.65 

7.80 

2.00 

.40 

.89 

\1 

2.35 

2.95 

4.2o 

2.55 

1 .70 

6.20 

6.75 

12.60 

1.90 

.30 

.69 

.82 

12 

2.05 

2.85 

4.05 

2.35 

1.6-5 

5.45 

8.43 

11.70 

1.75 

.40 

.60 

79 

13 

2.05 

2.55 

3.95 

2.20 

1.65 

4.65 

7.65 

9.70 

1.55 

.40 

.73 

.75 

u 

 ,  

2.215 

2. 35 

4.60 

2.15 

1.85 

4.10 

6.50 

7.85 

1.40 

.40 

.68 

.69 

15 

2.25 

2.15 

6.97 

2.50 

2.45 

3.60 

5.55 

6.60 

1.30 

.45 

.69 

.70 

16 

2.05 

2.C5 

6.80 

2.60 

3.25 

3.60 

5.05 

5.85 

1.15 

.50 

.69 

.64 

17 



1.85 

2.0b 

5.80 

2.55 

2.80 

5.50 

6.05 

6.50 

.95 

.45 

1.09 

.54 

18 



1.55 

2.40 

4.80 

2.40 

2.40 

6.55 

5.85 

7.45 

.90 

.40 

1.79 

.52 

19 

1,25 

3.65 

4.05 

2.40 

2.20 

6.70 

5.30 

6.65 

.85 

.35 

2.37 

.45 

20 

1.15 

4.70 

3.50 

2.35 

2.10 

5.85 

4.45 

5.65 

.80 

.30 

2.72 

.74 

21 

1.95 

4.60 

3.05 

2.30 

2.00 

4.95 

4.15 

6.40 

1.50 

.20 

2.45 

.80 

22 

2.85 

4.40 

3.25 

2.20 

2.05 

4.20 

3.95 

8.25 

1.45 

.20 

2.05 

.81 

OQ 
6o 



2. GO 

4.00 

4.40 

2.40 

3.05 

3.80 

3.55 

9.00 

1.00 

.10 

1.74 

.87 

24 

2.25 

3.60 

4.60 

3.80 

3.95 

3.35 

3.50 

8.95 

1.25 

.W 

1.49 

.96 

23 

tf.OO 

3.25 

4.95 

4.35 

3.70 

3.15 

4.35 

8.70 

.95 

1.05 

1.41 

.95 

26 

2.25 

2.95 

5.05 

3.90 

3.80 

2.85 

4.30 

7.55 

2.70 

.75 

1.18 

.83 

27 

2.95 

2 . 75 

4.5C 

3.40 

3.50 

2.75 

4.05 

6.35 

2.90 

.45 

1.18 

.73 

2S 

3.10 

2.45 

3.9" 

3.05 

3.15 

2.90 

4.10 

5.30 

2.45 

.30 

1.21 

.62 

3.15 

2.40 

3.50 

2.75i  

2.85 

&  in 

A  i=. 

2.15 

.20 

1.14 

.54 

"i  i 



3.30 

2.55 

3.15 

2.55  

2.80 

4. ski!     a  tin 

1.95 

.20 

1.12 

.47 

ol 

5.i( 

2.95 

2.35'  

2.75 

~~~ 

3.40 

.10 

1.45 

1  rM  Q_l  Q'20 

1 

0.44 

- 

0.34 

4.42 

1.75  2.70 

2.41 

3.56 

5.33 

1.08 

0.98 

1.0S 

0.61 

2 

.43 

6.42 

3.88 

1.59,  2.66 

2.39 

3.23 

4.91 

1.02 

1.00 

.94 

.55 

3 

.41 

6.06 

3.34 

1.51 

2.91 

2.35 

3.04 

4.45 

1.12 

1.20 

.80  .49 

.40 

5.11 

2.78 

1.49 

2.68 

2.44 

2.90 

4.94 

1.20 

1.04 

.70 

.42 

5 

.47 

4. 56 

2.58 

3.99 

2.76 

3.91 

2.84 

3.53 

1.16 

.67 

.64 

.39 

6 

1 .01 

4.31 

2.44 

4.51 

2.85 

5.35 

3.06 

3.19 

1.08 

.72 

.58 

.37 

1.17 

3.98 

2.64 

4.33 

2.91 

6.05 

3.12 

2.80 

1.06 

.78 

.53:  .53 

g 

1.32 

3.58 

2.79 

4.07 

2.92 

5.85 

3.00      2. 65 

1.02 

1.18 

.68 

.95 

9 

1.11 

3. IS 

3.30 

4.27 

2.90 

5.35 

2.87 

2.45 

.84 

2.21 

.60 

.85 

10 

1.09 

2.84 

5.35 

3.63 

2.88 

5.06 

2.80 

2.28 

.91 

2.43 

.84 

.77 



1.14 

2.73 

5.50 

3.57 

2.84 

6.48 

2.76 

2.18 

.82 

2.02 

1.04 

.71 



1.4? 

3.10 

4.54 

3.53 

2.82 

11.74 

2.74 

2.19 

.76 

1.62 

'  .90 

.64 

1 3 

1.77 

3.25 

4.95 

3.45 

2.81 

18.04 

3.02 

2.35 

.71 

1.33 

1.13 

1.23 

14 

1.72 

2.99 

6.86 

3.37 

2.86 

14.91 

3.66 

2.29 

.81 

1.18 

2.89 

1.03 

15 

1.55 

2.62 

6.22 

3.29 

2.89 

12.26 

3.18 

2.10 

.86 

1.12 

1.84 

1.03 

16 



1 . 39 

2.41 

4.75 

3.22 

2.84 

10.88 

3.88 

1.91 

1.30 

1.02 

2.04 

.87 

1/ 

1.39 

2.23 

3.74 

3.18 

2.76 

11.47 

5.74 

1.79 

3.20 

.94 

2.03 

.71 

1.36 

2. OP 

3.45 

3.13 

2.68 

10.45 

5.68 

1.69 

4.44 

!&6 

3.16 

.57 

19 

1.37 

2.03 

2.73 

3.08 

2.64 

8.81 

4.66 

1.64 

3.62 

.97 

3.60 

.44 

20 

1.39 

1.96 

2.33 

3.04 

2.60 

8.15 

4.03 

1.61|  2.90 

2.07 

2.69 

.34 

1.21* 

1.82 

2.49 

3.00 

2.58 

7.01 

3.96 

2.19 

2.48 

1.94 

2.09 

.32 

28 

1.47 

1.77 

2.54 

3.05 

2.58 

6.21 

4.22 

1.99 

2.14 

1 .88 

1.91 

.26 

1.85 

1.80 

2.50 

3.01 

2.56 

5/61 

4.08 

2.14 

1.91 

3!l2 

1.59 

.24 

24 

2.01 

2.15 

2.48 

2.99 

2.54 

5.51 

4.16 

1.95 

1.99 

3.20 

1.37 

.22 

25 

1.75 

2.35 

2.38 

3.09 

2.52 

5.73 

4.04 

2.08 

1.91 

2.66 

1.21 

.24 

26 

1.55 

2.41 

2. 23 

3.07 

2.50 

5.97 

3.6S 

1.89 

1.56 

2.78 

1.05 

.24 

27 

1.46 

4.15 

2.23 

3.05 

2.48 

6.07 

3.49 

1.73 

1.32 

'  2.19 

.93 

.30 

28 

2.99 

4.90 

2.18 

2.98 

2.46 

5.75 

4.94 

1.57 

1.16 

1.73 

.85 

.57 

20 

3.92 

4.33 

2.09 

2.89 

2.44 

5.08 

6.04 

1.41 

1.00 

1.40 

.77 

.48 

30 

3.44 

4.50 

1.96 

2.82 

4.51 

5.76 

1.26 

1.04 

1.20 

.71 

.45 

31 

3.34 

1.86 

2.75 

4.03 

1.15 

1.06 

.69 

NOTE.— Stage— discharge  relation  Dec.  21,  1919,  to  Mar.  10,  1920,  affected  by  ice. 
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badly  discharge,  in  Second-feet,  of 


Allegheny  River  at  Fran'  lih 
to  September  SO,  1020 


for  the  period  Octoocr  i,  ion, 


Day 


1918-1919 


9 
10 

11 
12 
13 
14 
15 

li, 

17 
18 
19 
20 

21 
22 
23 
24 
25 

20 
27 
28 
29 
30 

31 


Oct. 


1919-1920 


7  __ 

8  — 

9  -- 
10  __ 


1 1 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

22 
23 
24, 
25 


27 
28 
29 
30 

31 


Nov. 


Dee.     Jan.  Feb. 


4,880 
4,210 
4,210 
5,570 
5,920 

8,140 
9,300 
8,520 
8,520 
7,760 

7,010 
5,5170 
5,570 
6, 
6,280 

5,570 
4,880 
4,210 
3,140 
2,860 

5,570 
8,520 
7,760 
6,2B0 
5,570 

6,280 
9,300 
9,700 
10,100 
10,500 

18,800 


24,000 
21,000 
l*,:stMi 
16,300 
19,800 

18,800 
15,300 
12,100 
10,100 
9,300 

9,300 
8,520 
7,760 
7,010 
0,280 

5,570 
5,570 
7,010 
11,700 

101,800 

16,300 

15,300 

13,301 

11,700 

10,100 

9,300 
8,520 
7,010 
7,010 
7,760 


7,380 
7,010 
0,280 
6.2S0 
6,640 


10,500 
20',  400 
30,600 
22,800 
16,300 


6,640  12,500 
6,280  11,300 
6,280!  10,900 
10, 100 !  10,100 


Mar. 


Apr. 


1,400 
1,400 
1,330 
1,330 
1,400 

2,600 
3,740 
3,280 
2,720 
2,720 

2,860 
3,890 
4,880 
4,540 
4,210 

3,580 
3,580 
3,430 
3,430 
3,580 

3,280 
3,740 
4,880 
5,570 
4 

4,210 
3,740 
0,300 
12,900 
10,900 

10,500 


16,800 

14,300 
13,300 
13,300 
16,300 
30,000 

28,800 
28,800 
17,300 
13,300 
11,300 

9,300 
10,100 
15,300 
16,300 
18,300 

18,300 
15, SOU 
13,300 
11,300 
10,100 

9,300 


19,800 
261,400 
24,600 
is. HI10 
16,300 

11,  VIII 
13,300 

11,700 
10,100 

8,5201 

8,140 
9,700 
10,100 
9,300 
7,760 

7,010 
6,280 
5,920 
5,570 
5,570 

4,8 

4,880 

4,880 

6,280 

7,010 

7,010 
14,300 
17,800 
14,800 
15,800 


8,520 

7,760 
7,010 
6,280 
6,280 
7,383 

7,760 
7,760 
7,010 
7,010 
7,010 

0,0411 
0,280 
7,010 
12,500 
15,300 

12,900 
10,  WO 
9,300 
8,520 
7,760 

7,010 


15,300 
12,900 
10,500 
8,520 
7,700 

7,010 
7, 760 
8,520 
10,500 
20,400 

21,000 
15,800 
18,300 
29, 100 
25,200 

17,300 
12,100 
10,900 
8,140 
6,640 

6,500 
5,500 
5,000 
4,600 
4,200 

4,200 
4,000 
3,800 
3,800 
3,000 

3,600 


0,280 
6,280 
5,570 
5,570 
5,570 

5,570 
5,221 
4.88C 
4,880 
4,880 

4,540 
4,210 
4,210 
4,880 
7,010 

10,100 

8,520 
7,010 
6,280 
5,920 

5,570 
5,570 
0,300 
13,300 
12,100 

12,500 
11,300 
10,100 


12,100 
17,800 
15,300 
12,100 
10,900 

10,900 
11,700 
10,100 

10,8  10 

25,800 

25,200 
20,400 
16,300 
13,800 
11,700 

11,700 
21,000 
27,600 
28,200 
221,800 

18,300 
14,300 
12,500 
J  0,900 
10,100 

8,520 
8,520 
8,910 
8,520 
8,520 

8,520 


May 


3,600 
3,400 
3,200 
3,200 
3,200 

3,200 
3,400 
3,600 
3,800 
3,800 

4,000 
3,800 
3,SOO 
3,-00 
3,600 

3,400 
3,400 
3,200 
3,200 
3,200 

3,200 
3,200 
3,200 
3,200 
3,200 

3,200 
3,200 
3,200 
3,200 
3,200 

3,200 


3,200 
3,200' 
3,200 
3,200 
3,200 

3,200 
3,200 
3,400 
3,400 
3,600 

3,600 
3,800 
3,800 
3,800 
3,800 


8,140 
7,760 
7,010 
6,280 
5,920 

0,280 

7,380 
9,300 
10,500 
16,300 

28,. 8110 
39,100 
33,600 
27,000 
21,600 

18,300 
24,000 
22,800 
19,800 
15,300 

14,300 
13,300 
11,700 
11,300 
15,300 

14,800 
13,300 
13,800 
15,300 
14,300 


June 


July 


12,900 
10,800 

i ; ,3oo 

14,300 
13,300 

14,300 
14,800 
18,800 
19,300 
34,900 

00,300 
62,200 
48,200 
34,000 
27,600 

22 

2?) 000 
32,400 
27,600' 
21,600 

26,400 
37,700 
43,300 
43,300 
41,200 

33,600 
216,400 
19,81 10 
15,300 
13,300' 

10,900 


4,200 
4,400 
4,600 
4,800 
6,500 

11,000 
18,000 
19,000 
18,000 
18,000 

27,000 
62,200 
113,000 
87,700 
(Hi, two 


3,800 
3,800 
3,600 
3,600 
3,200 

3,200 
3,200 
3,200 
3,400 
3,600 

3,800 
3,800 
4,200 
4,200 


56,600 
00,800 
53,100 
41,000 
37,700 

3/1,000 
25,200 
21,600 
21,000 
212,200 

24,000 
24,600 
22,800 
is. .-on 
15,S00 

13,300 


11,700 
10,100 
9,300 
8,010 
8,520 

9,700 
9,700 
9,300 
8,910 
8,521 

8,521 
8,140 
9,300 

12,100 

1 1 

12,90( 
22,20C 
212,200 
16,800 
13,300 

13,300 
14,300 
13,800 
14,300 
13,300 

12,100 
11,300 
17,800 
24,000 
22,800 


19,800 
17,800 
15,300 

17,80(1 

11,300 

10,100 
8,520 
7,760 
7,010 
6,640 

6,280 
6,280 
7,010 
6,640 
5,920 

5,220 
4,880 
4,540 
4,210 
4,210 


Aug. 


9,300 
7,700 
7,010 
6,280 
5,920 

5,570 
5,220 
4,880 
5,920 
5,570 

5,220 
4,8S0 
4,210 

3,580 

3,: 

2,800 
2,350 
2,230 
2,120 
2,010 

3,890 
3,740 
4,210 
3,140 
2,350 

8,140 
8,910 
7,010 
6,280 
5,570 


6,280 
5,570 
5,920! 
5,570' 
5,920 

5,220 
4,540' 
4,210' 
:;„>(> 
3,1401 

2,800 


2,720 
2,470 
2,720 
2,990 
2,860 

2,720 
2,600 
2,470 
2,120 
2,230 

2,010 
1,910 

I,  810 
2,010 
2,120 

3,280 
10,100 
15,300 

II,  700 
8,910 

7,380 
5,920 
5,220 
5,570 
5,220 

4,210 

3,2: 

2,860 

2,470 

2,600 


Sept. 


4,210 

3,430 
2,600 
2,230 
2,010 

1,810 

1,630 
1,470 
1,330 
1,330 

1,200 
1,330 
1,330 
1,330 
1,400 

1,470 
1,400 
1,330 
1,260 
1,200 

1,080 
1,080 
970 
2,230 
2,600 

1,910 
1,400 
1,200 
1,080 
1,080 

970 


2,470 
2,470 
2,990 
2,600 
2,120 

1,810 
2,010 
2,990 
6,: 
7.010 

5,570 
4,210 
3,430 
2,990 
2>,720 

2,470 
2,  330 
2,120 
2,350 
5.920 

5,220 
5,220 
9,700 
10,100 
8,140 

8,520 
6,280 
4,540 
3,580 
2,990 

2,600 


1,260 
1,330 
1,380 
1,200 
1,200 

1,140 
1,080 
2,010 
2,230 
2,010 

1,810 
1,680 
1,910 
1,810 
1,810 

1,810 
2,720 
4,880 
7,010 
8,140 

7,010 
5,570 
4,540 
3,890 
3,580 

2,990 
2,990 
2,990 
2, 
2,720 

3,740 


4,210 
4,51(1 
4,540 
4,880 
4,540 

3,580 
3,140 
2,720 
2,470 
2,230 

2,010 
2,010 
1,910 
1,810 
1,810 

1,720 
1,550 
1,470 
1,400 
1,910 

2,010 
2,010 
2,120 
2,350 
2,350 

2,230 
1,910 
1,630 
1,550 
1,400 


2,720 
2,350 
2,010 
1,810 
1,720 

1,630 
1,550 
1,810 

I,  630 
2.12C 

2,600 
2,210 
2,860 
8,910 
4,880 

5,570 
5,570 
10,100 

II,  700 
8,140 

5,1 
5,220 
4,210 
3,430 
2,990 

2,600 
2,350 
2,120 
1,910 
1,810 

1,810 


1,630 
1,550 
1,470 
1,330 
1,330 

1,260 
1,550 
2,350 
2,120 
1,910 

1,810 
1,720 
3,140 
2,600 
2,600 

2,120 
1,810 
1,550 
1,400 
1,260 

1,200 
1,140 
1,140 
1,080 
1,140 

1,140 
1,200 
1,550 
1,470 
1,400 


NOTE— Discharge  Dec.  21,  1919,  to  Mar.  10, 
records  and  study  of  gage  height  graph. 


1920,  estimated,  because  of  ice,  from  weather 
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Monthly  Discharge  of  Allegheny  River  at  Franklin,  for  the  period*  October  1,   ISIS  to 

September  3D,  1920 


(Drainage  area,   6,010  square  miles) 


Discharge  in  Second-ieet 

Run-off 

Month 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 



mile 

incles 

October  ---   -  -   

18,800 

2,860 

6,990 

1.16 

1.34 

24,000 

5,570 

11,900 

1.98 

2.21 

December   _.  -—    

30.000 

61,280 

13,200 

2.20 

2.54 

January                --       —  — 

30,600 

6,280 

10,900 

1.81 

2.09 

February    --   

13,300 

4,210 

7,040 

1.17 

1.22 

28,200 

8,520 

14,700 

2.44 

2.81 

39,100 

5,920 

15,800 

2.63 

2.94 

May  _ 

69,300 

10.9C0 

27,800 

4.62 

5.33 

June     „    -   

9,300 

2,010 

4,980 

.829 

.92 

July   

4,210 

970 

1,640 

.273 

.32 

August       ...  -   

8,140 

1,080 

2,940 

.489 

.56 

September  .   

4,880 

1,400 

2,470 

.411 

-46 

The  year  

69,300 

970 

10,100 

1.68 

22.74 

lyiy-uizo 

October   _  -   

12,900 

1,330 

4,320 

0.719 

0.83 

November  . 

26,400 

4,880 

11,200 

1.86 

2.08 

'December     —  -  

29,400 

3,600 

10,400 

1.73 

1.99 

January   .  ...  __ 

4,000 

3,200 

3,390 

.564 

.65 

4,200 

3,200 

3,520 

.586 

.63 

March  .   

113,000 

4,200 

30,800 

5.12 

5.90 

April       

24,000 

8,140 

12,900 

2.11 

2.35 

May   

19,800 

2,860 

7,420 

1.23 

1.42 

15,300 

1,810 

4,330 

.720 

.«0 

July  ...    

10,100 

1,810 

4,320 

.719 

.83 

August     

11,700 

1,550 

3,750 

.624 

.72 

September    ■ 

3,140 

1,080 

1,630 

.2171 

.30 

The  year   

113,000 

1,080 

8,200 

1.361 

18.50 

OHIO  BASIN — STATION  NO.  10 


CLARION  RIVER  NEAR  CLARION 


Location. — At  single-span  steel  highway  bridge,  known  as  Toby 
Bridge,  about  one  mile  north  of  Clarion,  Clarion  County.- 
Drainage  Area. — 930  square  miles. 

Records  Available.— November  17,  1884,  to  September  30,  1920. 

Gages. — Mott  gage  attached  to  downstream  side  of  bridge  replaced 
by  standard  chain  on  August  13,  1919;  read  Once  daily  by  United 
States  Weather  Bureau.  On  August  10,  1919,  the  Water  Supply 
Commission  of  Pennsylvania  attached  a  standard  chain  gage  to  the 
downstream  side  of  bridge,  read  by  L.  B.  Clifford,  and  installed  a 
Sanborn  water-stage  recorder  on  the  downstream  left  wingwall  ap- 
proach. Zero  elevation  of  all  gages  1,052,00  feet,  United  States 
Geological  Survey  datum.  The  Sanborn  water-stage  recorder  was 
damaged  by  ice  and  the  record  not  used  after  March  12,  1920. 
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Discliarge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — -Banks  are  high  and  not  subject  to  overflow. 
Bed  is  composed  of  gravel,  boulders  and  ledge.  Control  is  at  the 
first  of  a  series  of  riffles  about  800  feet  below  gage;  permanent. 

Extremes  of  Discliarge. — 1918-1919:  Maximum  gage  height  ob- 
served during  the  year,  7.8  feet  May  11,  United  States  Weather 
Bureau ;  minimum,  — 0.16  foot  7.30  a.  m.  August  12. 

1919-1920:  Maximum  open-water  stage  during  the  year  13.01 
feet  observed  at  8.20  a.  m.  March  13  (discliarge,  28,600  second-feet) ; 
a  stage  of  17.0  feet,  from  water-stage  recorder,  was  reached  at  0 
p.  m.  March  11,  but  the  water  was  held  back  by  an  ice  jam ;  minimum, 
estimated  from  hydrograph, — 0.25  foot,  at  midnight  September  25- 
26  (discharge,  140  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  well  defined  between  100  and  30,000  second- 
feet.  Gage  read  to  hundredths  once  daily  at  irregular  times. 
Daily  mean  gage  heights,  October  1,  1919,  to  March  12,  1920,  were 
computed  from  water-stage  recorder  graph  in  connection  with  chain 
gage  observations;  March  13  to  September  30,  1920,  from  hydro- 
graphs.  Daily  discharge  ascertained  by  applying  daily  mean  gage 
height  to  rating  table.    Results  good. 


Discharge  Measurements  of  Clarion  River  near  Clarion,  during  the  period  October  1,  1918,  to 

September  SO,  1920 


No. 

Date 

Made  by— 

Gage 
height 

Discharge 

1918 

Feet 

Sec. -ft. 

79 

Oct.  13 

R.  A.  Boehringer     

2.25 

1,430 

1919 

80 

Aug.  10* 

—.03 

192 

81 

Nov.  11 

2.47 

1,540 

1920 

83 

Jan.  20+ 

3.32 

329 

83 

Feb.  22+ 

do 

3.26 

414 

84 

May  14 

1.83 

960 

85 

June  8 

do 

.78 

426 

*Measurement  made  by  wading  POO  feet  above  gage,  surface  method. 
tMeasurement  made  through  complete  ice  cover. 
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Daily  Mean  Cage  Height,  in  feet, 


of  Clarion  River  near  Clarion,  for  the  period  October  1, 
to  September  SO,  1920 


1918, 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr.  '  May 

June 

July 

Aug. 

Sept. 

1918-1919 
1   

1.72 
1.50 
1.15 
1.92 
.80 

.58 
.39 
.37 
.26 
.23 

.27 
.24 
.21 
.20 
.23 

.12 
.10 
.04 
.00 
.17 

.18 
.46 
1.04 
1.14 
.84 

.58 
.36 
.24 
.20 
.14 

^? 

A 

6   

7   

Q 

"i  n 

ii   

—0.04 

—  .16 

—  .04 
.04 
.28 

.26 
.82 
.84 
1.53 
.99 

.79 
.81 
.54 
.56 
1.71 

1.32 
1.10 
.82 
.82 
.80 

1.10 

12      -     -  - 

1  o 

1(5  —  

17  ...   





t  Q 



■OA 

21   

22   

 1— 

23        -    _  - 

24  — -  

25   

26  —  

27                 -  . 

28   

29   

30   

31   

NOTE— Gage  height  previous  to  Aug.  11  observed  by  United  States  Weather  Bureau. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

0 

11 

6 

U 

3.96 

4 

62 

3 

63 

3 

28 

2 

63 

3 

83 

0.94 

1.09 

0.22 

0.07 

2 

11 

6 

7!' 

3.26 

4 

H 

o 

42 

3 

26 

2 

43 

3 

63 

.88 

1.04 

.28 

.02 

3 

17 

6 

.54 

2.98 

3 

85 

4 

07 

3 

26 

2 

16 

3 

47 

.88 

1.09 

.40 

.00 

4 

31 

5 

11 

2.79 

3 

60 

4 

26 

3 

28 

2 

26 

3 

11 

.88 

1.00 

.22 

—  .05 

5 

65 

4 

51 

2.41 

3 

64 

4 

20 

e 

56 

2 

58 

2 

99 

.93 

.90 

.14 

.08 

6 

67 

3 

94 

2.32 

3 

4 

15 

9 

05 

2 

53 

2 

73 

.88 

.79 

.08 

.25 

7 

1 

87 

3 

16 

2.36 

4 

07 

3 

84 

6 

59 

2 

16 

2 

34 

.82 

.68 

.02 

.18 

8 

1 

83 

3 

15 

2.76 

4 

07 

3 

74 

7 

29 

2 

16 

2 

29 

.84 

.82' 

.02 

.04 

9 

1 

31 

2 

96 

2.68 

4 

01 

3 

63 

7 

29 

2 

18 

2 

21 

.70 

1.15 

.06 

.00 

10 

1 

25 

2 

57 

3.62 

4 

06 

3 

63 

7 

29 

2 

11 

2 

01 

.62 

1.30 

.14 

—  .02 

11 

2 

13 

2 

49 

3.54 

3 

95 

3 

62 

6 

84 

2 

08 

1 

84 

.56 

1.30 

.14 

—  .04 

12 

2 

83 

2 

90 

2.98 

3 

90 

3 

66 

6 

32 

1 

98 

1 

88 

.46 

.98 

.13 

.00 

13 

2 

81 

2 

71 

3.30 

3 

84 

3 

66 

12 

01 

1 

96 

1 

84 

.46 

.72 

.30 

.12 

14 

~2 

37 

2 

45 

4.36 

3 

78 

3 

7-5 

n 

20 

1 

94 

1 

82 

.46 

.62 

.35 

.16 

15 

2 

11 

2 

25 

4.41 

3 

73 

3 

80 

5 

11 

2 

03 

1 

76 

.55 

.58 

.72 

.35 

16 

2 

03 

2 

00 

3.39 

3 

57 

3 

79 

4 

51 

2 

31 

1 

57 

1.98 

.48 

.95 

.15 

i: 

2 

42 

1 

99 

3.26 

3 

42 

3 

69 

6 

04 

3 

96 

1 

41 

4.62 

.45 

1.10 

.00 

18 

3 

42 

1 

89 

3.24 

3 

36 

3 

92 

6 

59 

4 

12 

1 

32 

7.22 

.38 

1.52 

—  .08 

19 

2 

66 

1 

85 

2.26 

3 

31 

3 

92 

5 

49 

3 

67 

1 

30 

4.78 

.32 

1.80 

—  .08 

20 

2 

26 

1 

72 

3.79 

3 

30 

3 

76 

5 

14 

3 

57 

1 

34 

3.52 

.30 

1.22 

—  .09 

21 

2 

14 

1 

81 

6.28 

3 

54 

3 

35 

4 

50 

3 

(? 

1 

62 

3.10 

.50 

.92 

—  .15 

22 

2 

14 

1 

49 

6.42 

3 

64 

3 

26 

3 

99 

3 

97 

1 

62 

2.80 

.48 

.78 

—.18 

23 

2 

60 

1 

5S 

6.26 

3 

68 

3 

28 

4 

07 

3 

47 

1 

60 

2.44 

1.05 

.62 

—  .18 

24 

2 

14 

1 

61 

6.76 

4 

03 

3 

30 

4 

49 

3 

55 

1 

5S 

2.14 

2.05 

.56 

—.19 

25 

1 

94 

1 

65 

6.51 

4 

07 

3 

28 

4 

34 

3 

67 

1 

54 

1.91 

2.20 

.50 

—  .23 

26 

2 

26 

1 

87 

6.30 

4 

02 

3 

26 

4 

44 

3 

17 

1 

IS 

1.70 

1.30 

.42 

—  .20 

27 

1 

98 

4 

:n 

6.14 

3 

96 

3 

26 

4 

61 

2 

97 

1 

26 

1.36 

.50 

.31 

.00 

28 

3 

50 

4 

18 

6.29 

3 

80 

3 

26 

4 

00 

3 

52 

1 

23 

1.32 

.35 

.22 

.70 

29 

5 

08 

3 

62 

5.78 

3 

84 

3 

;<i 

3 

26 

4 

mi 

1 

16 

1.10 

.28 

.18 

.67 

30 

3 

97 

3 

90 

4.93 

3 

79 

3 

21 

3 

rr. 

1 

OS 

1.16 

.20 

.15 

1.30 

31 

3 

84 

4.32 

3 

63i 

2 

89 

1 

in, 

.25 

.10 

NOTE— Stage-discharge  relation  Dec.  20  to  Mar.  11  affected  by  ice. 
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Daily  discharge,  in  second-feet,  of  Clarion  River  near  Clarion,  for  the  year  ending  \Septemler 

30,  1920 


Day 


1919-1920 


9 
10 

11 
12 
13 
14 
1# 

16 
17 
is 

19 
20 


Oct.     Nov.    Dee.     Jan.     Feb.     Mar.    Apr.  May 


206 
206 
218 
258 
36/ 

367 
1,040 
1,040 
665 
638 

1,340 
1,950 
1 ,950 
1,530 
1,250 

1,160 
I  ,53(1 

2,690 
1,840 
1,430 


21    1,250 

22  —  —  1,250 

23    1,730 

24    1.250 

25    1,( 

26    1,430 

27    1,100 

2*    2,830 

29    5,710 

30    3,570 

31    3,260 


8,  TOO 
U,88(l 
9,100 
5,710 
4,450 

3,410 
2,830 
2,430 
2,180 
1,730 

1,630 
2,060 
1,840 
1,530 
1,340 

1,160 
1,160 
1,080 
1,040 
920 

1,000 
785 
818 

850 


1 ,010 
4,080 
3,900 
2,970 
3,410 


3,570 
2,560 
2,180 
1,950 
1,530 

1,430 
1,530 
1,950 
1,840 
2,970 

2,s::;n 
2,180 
2,560 
4,260 
4,260 

2,690 
2,560 
2,430' 
1 ,430 
1,100 

950 
800 
700 
650 
600 

600 
600 
650 
650 
700 

700 


65(1 
600 
500 
440 
420 

460 
500 
560 
600 
600 

600 
600 
550 
480 
460 

440 
400 
360 
340 
320 

300 
300 
300 
280 
280 

300 
300 
S20 
320 
320 

340 


340 
340 
360 
400 
460 

480 
560 
600 
660 
050 

650 
650 
650 
600 
600 

000 
600 
550 
500 


440 
400 
360 
:m> 
340 

340 
330 
360 


420 
440 


550 


600 

I,  000 
2,200 
4,800 
9,000 

11,000 
8,590 
25,300 

II,  200 
5,710 

4,450 
10,100 
9,360 
6,620 
5,710 

4,450 
3,570 
3,7:30 
4,450 
4,080 

4,260 
4.650 
3,570 
2.560 
2,430 

2,060;. 


1,730 
1,580 
1,340 
1,430 
1,730 

1,630 
1,340 
1,340 
1,340 
1,250 

1,250 
1,160 
1,120 
1,120 
1,160 

1,430 
3,570 
3,730 
3,110 
2,970 

2,830 
3,570 
2,830 
2,970 
3,110 

2,430 
2,180 
2,830 
3,730 
3,110 


June 


3,260 
2,970 
2,830 
2,300 
2,180 

1,840 
1,430 
1,430 
1,340 
1,160 

1,040 
1,080 
1,040 
1,000 
960 

818 
722 
665 
665 
694 

850 
850 
850 
8,50 
818 

785 
638 
638 
585 
560 

510 


July  Aug 


488 
465' 
465 
465 


465 
425 
445 
385 
349 

3133 
301 
301 
301 
332' 

1,160 
4,650 
10,900 
5,060 
2,830 

2,300 
1,9.50 
1,5:30 
1,250 
1,080 

'  920 
694 
665 
660 
585 


560 
565 
560 
510 
465 

405 
385 
425 
585 
665 

665 
510 
385 
349 
349 

316 
301 
286 
258 
258 

316 
316 
535 
1,160 
1,340 

665 
316 
272 
258 
231 

244 


NOTE — Discharge  Dec.  20  to  Mar.  11  estimated,  because  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 


Monthly  Discharge  of  Clarion  River  near  Clarion,  for  the  year  ending  September  SO,  1920 

(Drainage  area,  930  square  miles)  '  


Month 


1919-1920 

October   

November   

December   

January   

February   

March   

April   

May   

June   

July   

August   

September   

The    year  -- 


Discharge  in  Second-feet. 


Maximum 


5,710 
9,880 
4,260 
650 
650 
25,300 
3,730 
3,260 
10,900 
1,340 
1,000 
665 


■>.',,::<  hi 


Minimum 


200 
7s5 
600 
280 
340 
380 
,120 
510 
301 
231 
184 
140 


140 


Mean 


1,490 
2,780 
1,790 
427 
484 
5,090 
2,160 
1,210 
1,400 
465 
333 
214 


1,490 


Runoff 


Second-feet 
per  square 
mile 


1.60 
2,99' 
1.92 
.459 
.520 
5.47 
2.32 
1.30 
1.50 
.500 
.358 
.230 


1.60 
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OHIO  BASIN — STATION  NO.  11 


BED  BANK  CREEK  AT  SAINT  CHARLES 


Location^ — At  single-span  steel  railroad  bridge,  Saint  Charles, 
Clarion  County. 

Drainage  Area. — 540  square  miles. 

Records  Available.— October  1!),  1900,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge ;  read 
by  Forest  Bish.  Elevation  of  gage  zero  970.24  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurements. — Made  from  upstream  side  of  bridge  or 
by  wading. 

Channel  ami  Control. — Banks  are  high  and  not  subject  to  over 
How.  Bed  is  composed  of  rocks  and  fairly  regular.  Control  is  at 
the  first  of  a  series  of  riffles,  where  the  bed  is  composed  of  large 
boulders  and  ledge,  about  200  feet  below  gage ;  probably  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  stage  observed 
during  the  year,  8.20  feet  at  5  p.  m.  May  10  (discharge,  10.200  sec- 
ond-feet) ;  minimum,  0.74  foot  at  4.30  p.  in.  October  1  (discharge, 
19  second-feet). 

1919-1950:  Maximum  open-water  stage  during  the  year,  deter- 
mined from  levels  and  hydrograph,  10.3  feet  at  midnight  March 
12-13  (discharge,  about  15,500  second-feet)  ;  a  stage  of  14.0  feet,  de- 
termined from  levels  and  hydrograph,  was  reached  at  1.30  p.  m. 
March  12,  but  the  water  was  held  back  by  an  ice  jam;  minimum, 
0.90  foot  at  7.  a.  m.  August  28  (discharge,  37  second-feet'). 

Ice. — Stage-discharge  relation  usually  affected  by  i"e. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice,  Rating  curve  well  defined  below  1,000  second-feet  and  fairly 
well  defined  between  1.000  and  10,000  second-feet.  Case  read  to 
quarter  tenths  twice  daily.  Daily  discharge  ascertained  by  applying 
daily  mean  gage  height  to  rating  table.    Results  good. 


Discharge  Measurements   of   Red   Jiavl;    Cre-Tc   at  Saint   Charles,   during   the   period   October  1, 

1918.    to   September   SO.  1910 


No. 

Date 

Marin  by — 

Gage 
height 

Discharge 

1918 

Feet 

Sec. -ft. 

23 

Oct.  11 

Bochringer        .   

2.20 

481 

1919 

24 

July  31a 

Peterson    &    Landis             --                 .  -   

.92 

38 

1920 

25 

.Tan.  12  b 

B.  A.  Knight   

2.78 

332 

26 

May  14 

J.   M.   Snavelv                  .  .  .     

2.28 

5?5 

a  Mea"urement  made  by  wading:  l.nno  {pet  below  gage, 
b  Measurement  made  through  complete  ice  cover. 
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Daily  Mean  Gage  Height,  in  feet,  of  Med  Bank  Creek  at  Saint  Charles,  for  the  period  October  1, 

IBIS,   to  September  30,  1920   


Day 

Oct. 

Nov.  1 

Dec. 

Jan. 

Feb, 

Mar. 

■ 

Apr. 

May 

June 

July 

Aug. 

Sept. 

I 

1Q1S5.1Q1Q 

0  77 

 :  

3.46 

2.22 

■  31.81 

2.36 

3.45 

2.14 

2.20 

2.34 

1.70 

1.12 

2,7g 

iG 

-— ' 

.87 

3.28 

2.11 

6,41 

2.29 

3.45 

2.10 

3.40 

2.21 

1.58 

1.24 

2.52 

3 

.84 

3.03 

2.09 

4.76 

1.99 

3.36 

2.04 

3.05 

2.17 

1.36 

1.26 

2.22 

4 

.81 

2.88 

2.08 

3.91 

1 ,96 

; ; . 

2.02 

9  AA 

1  is 
X.  la 

1  19 
1 .  lie 

2  22 

6 

.89 

2.78 

2.09 

3.21 

1.89 

3.15 

2'.  07 

2.65 

o1  nn 

1  9A 

1.20 

i.yv 

5 

4.19 

£'.76 

2.03 

3.04 

1.82 

3.13 

2.00 

2.48 

1.87 

3.20 

1.26 

1.61 

4.24 

2.60 

1.96 

3.04 

1.84 

3.05 

1.94 

2.42 

1.67 

1.18 

1.70 

1.42 

8 
9 

4.17 

2.46 

1.95 

2.91 

2.02 

3.05 

2.02 

3.65 

1.71 

1.12 

1.63 

1.42 

3.97 

2.38 

2.02 

2.60 

1.84 

4.28 

1.89 

5.55 

1.84 

1.07 

1 .4t> 

1.41 

10 

3.84 

2.30 

1.92 

2.30 

1.66 

4.53 

1.73 

7.65 

1.77 

1.09 

1 . 31 

1  So 
1 . 

1 1 

3.64 

2.13 

1.99 

2.27 

1.49 

4.08 

2.36 

6.55 

1.67 

1.09 

.93 

1.54 

12 

3.45 

2.03 

2.15 

2.27 

1.46 

3.88 

2.16 

5.40 

1.51 

1.19 

.96 
.92 

1.51 

13 

3.32 

2.00 

2.33 

2.17 

1.36 

3.38 

2.13 

4.30 

1.41 

1.19 

1.49 

14 

 .  

3.15 

1.98 

2.82 

2.17 

2.04 

2.98 

2.13 

3.80 

1.34 

1.07 

1  Kul 

X  .  i>i 

1  AO 
X  -  'Xa 

15 

3.00 

1.93 

4.27 

2.07 

2.46 

2.75 

2.19 

3.40 

3.28 

1.15 

1.3fl 

1  9/1 

l(i 

2.88 

1.90 

3.87 

2.07 

2.39 

3.38 

2.41 

3.35 

2.30 

1.89 

1.25 

1.15 

17 

2.75 

2.56 

3.49 

2.17 

2.19 

4.98 

2.96 

4.70 

2.30 

1.77 

1.21 

1.06 

18 

2.63 

4.08 

3.01 

2.17 

1.96 

4.83 

2.96 

5.20 

2.78 

1.49 

1.62 

1.05 

19 

2.35 

4. 38 

2.98 

2.27 

1.89 

4.37 

2.76 

5.05 

X  • 

1.11 

20 



.  2.25 

4.30 

2.84 

2.17 

1.86 

4.12 

2.53 

4.75 

2.26 

1.29 

1  .Oc 

l  19 

1 .  X6 

21 

2.22 

4.20 

2.61 

2.10 

1.96 

3.72 

2.56 

7.00 

2.13 

1.12 

1.55 

.91 

22 

2.32 

3.88 

3.31 

2.07 

2.04 

3.54 

■  2.41 

6.00 

1.90 

1.09 

1.42 

1.64 

231 

S.25 

3.1b 

3.31 

2.17 

2.89 

3.52 

2.3S 

4.90 

1.86 

1.07 

1.62 

1.52 

24 

2.22 

2.92 

4.11 

3.55 

2.76 

2.84 

2.36 

4.59 

1.70 

1.02 

1.61 

1.48 

25 

2.18 

2. 75 

4.36 

3.40 

2.76 

2.57 

2.3y 

4.24 

1.58 

.9£ 

1  Cf 
1 .00 

1  46 

26 

2.25 

2.53 

3.76 

3.13 

3.39 

2.34 

2.29 

3.99 

1.50 

.99 

2.19 

1.49 

27 

2.42 

2.41 

3.41 

3.00 

3.16 

2.40 

2.23 

3.39 

2.03 

.99 

1.98 

1.41 

28 

2.65 

2.36 

3.01 

2.70 

2.94 

2.27 

2.26 

2.99 

1.90 

.99 

1.96 

1.40 

29 

3.45 

2.46 

2.88 

2.47 

2.24 

2.23 

2.79 

1.90 

.99 

1.75 

1.32 

30 

3.79 

2.3S 

2.71 

2.40 

2.34 

2.13 

2.57 

1.73 

.88 

1.78 

1.34 

31 

3.00 

2.74 

2.43 

2.27 

2.44 

1.08 

2.81 

NOTE— Stage-discharge  relation  Jan.  6-11  and  Feb.  4-12  affected  by  ice. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Ai  g. 

Sept . 

1919-1920 

1.30 

1.26 

1.18 

3.62 

4.02 

1.06 

3.05 

3.22 

2.52 

2.90 

2.28 

1.92 

2   -  

1.12 

4.01 

3.40 

2.11 

3.02 

3.38 

2.46 

2.92 

2.21 

1.91 

1.32 

1.28 

3   

1.08 

4.96 

3.21 

2.21 

3.08 

3.38 

2.41 

2.92 

2.15 

1.94 

1.36 

1.31 

4   

1.09 

5.20 

2.90 

2.50 

3.02 

3.58 

2.50 

2.80 

1.75 

1.82 

1.30 

1.30 

1.09 

4.15 

2.30 

2.48 

2.92 

5.18 

2.51 

2.75 

1.72 

1.81 

1.29 

1.21 

6   

1.61 

4.15 

2.38 

2.51 

2.90 

5.00 

2.49 

2.62 

1.71 

1.61 

1.21 

1.21 

7   

1.5 

4.06 

2.30 

2.45 

2.9P 

4.58 

2.48 

2.58 

'...68 

1.62 

1.21 

1.12 

8   

1.48 

3.82 

2.28 

2.55 

2.90 

5.55 

2.52 

2.45 

1.72 

1.38 

1.21 

1.31 

9     

1.518 

3.60 

3.02 

2.81 

2.96 

5.78 

2.52 

2.40 

1.70 

1.38 

1.24 

1.42 

10   

1.71 

3.38 

3.61 

2.79 

2.86 

S.82 

2.52 

2.20 

1.62 

1.48 

1.32 

1.41 

11   

2.81 

3.31 

3.35 

2.90 

2.92 

5.82 

2.40 

2.18 

1.68 

1.50 

1.40 

1.41 

12    — 

5.53 

2.62 

3.42 

2.78 

2.90 

8.70 

2.42 

2.18 

1.62 

1.42 

1.41 

1.40 

13   

5.00 

2.51 

'  4.10 

2.62 

2.91 

9.75 

2.42 

2.18 

1.65 

1.41 

1.35 

1.51 

14   

3.94 

2.41 

4.20 

2.72 

2.92 

8.80 

2.47 

2.12 

1.73 

1.41 

'  1.32 

1.52 

13   

3.68 

2.42 

3.90 

2.82 

3.00 

8.10 

3.35 

2.12 

1.88 

1.32 

1.50 

1.49 

16   

4.08 

2.35 

2.81 

2.72 

2.98 

6.82 

4.80 

2.15 

2.10 

1.31 

2.32 

1.42 

17   

5.86 

2.22 

2.75 

2.55 

3.00 

5.62 

4.13 

2.21 

6.40 

1.32 

2.85 

1.38 

18   

4.89 

2.21 

2.65 

2.71 

3.02 

5.48 

3.90 

2.20 

7.30 

1.30 

2.70 

1.45 

19   

3.70 

2.12 

2.51 

2.69 

3.06 

5.02 

3.62 

2.14 

5.20 

1.34 

2.58 

1.50 

20   

3.45 

2.00 

2.42 

2.75 

2.95 

5.02 

3.62 

2.10 

4.80 

1.35 

2.45 

1.54 

21   

3.04 

2.04 

2.48 

2.72 

2.92 

4.82 

3.61 

2.18 

4.01 

1.34 

2.30 

1.51 

22   

3.05 

1.94 

2.41 

2.82 

3.00 

4.65 

3.75 

2.21 

4.10 

1.32 

2.25 

i.m 

23   

3.04 

1.95 

2.42 

2.83 

3.08 

4.02 

3.86 

2.25 

3.55 

1.30 

1.90 

1.41 

24   

3.02 

1.91 

2.32 

2.75 

3.08 

4.02 

3.85 

2.42 

3.20 

1.30 

1.50 

1  .40 

25   

2.90 

1.92 

2.20 

2.82 

3.15 

3.78 

3.88 

2.42 

2.70 

1.22 

1.20 

1.41 

26   

2.85 

2.44 

2.22 

2.75 

3.28 

3.62 

3.91 

2.32 

2.42 

1.21 

1.10 

1.42 

27   

3.51 

5.73 

2.11 

2.80 

3.30 

3.52 

3.80 

2.28 

2.42 

1.21 

1.11 

1.45 

28   

3.82 

5.08 

2.01 

2.79 

3.28 

3.48 

3.63 

2.20 

2.28 

1.26 

.95 

1.5? 

29   

3.61 

4.50 

2.11 

2.75 

3.28 

3.02 

3.35 

2.24 

2.21 

1.34 

1.20 

1.54 

30   

3.52 

4.22 

2.02 

2.72 

2.90 

2.90 

2.20 

2.00 

1.31 

1.25 

1.42 

31   

3.51 

1.95 

2.78 

2.58 

2.02 

1.34 

1.31 

NOTE— Stage-discharge  relation  Dec.  17  to  Mar.  10  affected  by  ice. 


287 


Daily  discharge,  in  second-feet,  of  Red  Bank  Creek  at  Saint  Charles,  for  the  period  October  1, 

1918,  to  September  SO,  1920 


Day 


1918-1919 


Oct. 


22 
33 
30 
26 
36 

2,330 
2,330 
2,330 
2,050 
1,790 

1,440 
1,330 
1,230 
1,140 
970 

895 
793 
696 
548 
493 

466 
520 
493 
466 
466 

493 
576 
728 
1,330 
1,670 

1,550 


Nov.  Dec. 


1,440 
1,140 

970 
895 
793 

793 

eye 

606 
576 
520 

441 

392 
368 
368 
345 

322 
666 
2,190 
2,630 
2,480 

2,330 
1,9211 
1,140 

895 
793 

666 
576 
548 
606 
576 


Jan. 


466 
416 
416 
416 
41C 

392 
345 
345 
368 
322 

368 
441 
520 
826 
2,4S0 

1,920 
1,440 
970 
970 
860 

696 
1,230 
1,440 
2,190 
2,630 

1,790 
1,330 
970 
895 
760 

793 


1,790 
6,270 
3,250 
1,920 
1,140 

900 
650 
600 
500 
500 

500 
493 
441 
441 

392 

392 
441 
441 
495 
441 

416 
392 
441 
1,550 
1,330 


,050 
970 
760 
606 
576 

6061. 


Feb. 


548 
520 
SO- 
300 
240 

140 
130 
110 

95 


95 
135 
392 
606 

576 
466 
345 
322 
301 

345 
392 
895 
793 
793 

1,330 
1,140 
932 


Mar. 


1,330 
1,330 
1,330 
1.230 
1,140 

1,050 
970 
970 
2,480 
2,7S0 

2,190 
1,920 
1,330 
970 

793 

1,330 
3,580 
3,250 
2,630 
2,190 

1,670 
1,440 
1,440 

860 
666 

548 
576 
493 
493 
548 

493 


Apr. 


-Ml 
416 

392 
368 
:>■:•■: 

368 
345 
368 
322 
261 

548 
441 
441 
441 
466 

576 
932 
932 
793 
666 

666 
576 
548 
548 
576 

520 
49: 
493 
491 
441 


May 


466 
1,330 
970 
895 
728 

635 
576 
1,550 
4,670 
8,850 

6,690 
4,:.".'" 
2,480 
1,790 
1,330 

1,330 
3,090 
3,930 
3,580 
3,250 

7,530 
5,450 
3,580 
2,930 
2,330 

2,050 
1,330 
970 
s-y, 
666 


June 


548 

466 
-141 
416 

368 

301 
224 
242 
301 
261 

224 
175 
148 
130 
1,230 

520 
520 


493 

441 

323 
301 
242 
207 

175 
392 
322 
322 
261 


July 


242 
207 
135 
90 
95 

95 
90 
76 
66 
70 

70 
92 
92 
66 
84 

322 
261 
172 
118 
118 

76 
70 
66 
54 
50 

50 
50 
50 
50 
27 

68 


Aug. 


NOTE— Discharge  Jan.  6-11  and 
and  study  of  gage-height  graph. 


Feb.  4-12  estimated,  because  of  ice,  from  weather  records 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1919-1920 
1   

90 

1,550 

2,050 

?or 

d  or 

360 

635 

75 

2.050 

1,330 

200 

420 

360 

606 

3   

OS 

3,580 

1,140 

200 

420 

420 

576 

4   

70 

3,930 

895 

aoo 

440 

600 

635 

5   

70 

2,330 

520 

200 

440 

1,900 

635 

6   

207 

2,330 

576 

200 

460 

1,600 

635 

191 

2,190 

520 

260 

460 

1,400 

635 

8    - 

169 

1,790 

5210 

280 

460 

1,500 

635 

9  __   

207 

1,550 

970 

320 

460 

1,700 

635 

10    -  -   

242 

1,330 

1,550 

320 

460 

2,200 

635 

11   

12   

826 
4,480 
3,580 

1,230 
696 

1,330 
1,330 

340 
340 

460 
460 

5,050 
11,500 

576 
576 

13    — 

635 

2,190' 

340 

460 

14,300 

576 

14  

1,920 

576 

2.330 

320 

460 

11,800 

606 

15   

1,670 

576 

1,920 

320 

460 

10,000 

1,330 

16   

2,190 
5,250 

548 

826 

320 

460 

7,110 

3,250 

17   

466 

600 

320 

46'} 

4,670 

2,190 

IS   

3.410 

466 

360 

320 

460 

4,480 

1,920 

19   

1,670 

416 

320 

320 

420 

4,670 

1,550 

20   

1,330 

368 

280 

320 

360 

3,580 

1,550 

21   '.. 

970 

392 

260 

320 

360 

31,250 

1,550 

22    —    —  - 

970 

345 

260 

320 

340 

2,930 

1,790 

23    - 

970 

345 

260 

320 

360 

2,050 

1,920 

24   

970 

322 

240 

320 

360 

21,050 

1,790 

25   

895 

322 

240 

320 

420 

1,790 

1,920 

26   

27   

860 
1,440 

606 
4,860 

240 
220 

320 
320 

440 
420 

1,550 
1,440 

1,920 
1,790 

28  -   

1,790 

3,750 

220 

320 

360 

1,440 

1,550 

29   

1,550 

2,780 

200 

340 

360 

970 

1,330 

30    — -   - 

1,440 
1,440 

2,330 

200 

360 

895 

895 

31   

200 

360 



696 

May 


June 


80- 
895 
805 
£26 
793 

696 

m 

606 
5T0 
466 

466 
466 
466 
416 
416 

441 
466 
400 
441 
416 

466 
40.1 
493 
576 
576 

520 
520 
466 
498 
466 


520 
466 
441 
261 
242 

242 
242 
242 
242 
207 

242 
207 
224 
261 
322 

416 
6,270 
8,630 
3,930 
3,250 

2,930 
21,190 
1,550 
1,140 
760 

573 
576 
520 
466 
36S 


July 


3-22 
322 
345 
280 
280 

207 
207 
140 
140 
169 

175 
151 
148 
148 
125 

122 
125 
120 
130 
132 
]3() 
125 
120 
120 
100 

98 
98 
110 
130 
122 

130 


Aug.  Sept. 


NOTE— Discharge  Dec.  17  to  Mar.  10  estimated,  because  of  ice.  from  discharge  me 
weather  records  and  study  of  gage  height  graph. 

19m 


isurements . 
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Monthly  Discharge  of  Red  Bank  Creek  at  Saint  Charles,  for  the  period  October  1,   191$,  to 

September  30,  1920 

(Drainage  area,  540  square  miles) 


Month 


Discharge  in  Second-feet 


Bun-off 


Second-feet 

ATfi  Tr\  inn  in 

iU  ■  <    \  1  1  1  1  1  1  LU 

Minimum' 

Mean 

per  square 

Depth  in 

mile 

inches 

3,330 

22 

944 

1,75 

2.02 

2,630 

322 

956 

1.77 

1.98 

2,630 

322 

949 

1.76 

2.03 

6,270 

392 

990 

1.83 

2.11 

1  330 

85 

446 

.826 

.86 

3 *  580 

493 

1,420 

2.63 

3.03 

932 

261 

509 

.943 

1.05 

8,850 

466 

2,600 

4.81 

5.55 

1  230 

175 

383 

.710 

.79 

322 

27 

1021 

.189 

.22 

S26 

40 

200 

.370 

.43 

826 

38 

207 

.383 

.43 

8  850 

22 

815 

1.51 

20.50 

5  250 

68 

1  320 

2.44 

2  81 

4 ',860 

3221 

l!490 

2.79 

3.08 

2,330 

200 

777 

1.44 

1.66 

360 

200 

299 

.554 

.64 

460 

360 

424 

.785 

.85 

14,300 

360 

3,490 

6.46 

7.45 

3,250 

576 

1,230 

2.28 

2.54 

895 

.  368 

555 

1.03 

1.19 

8,630 

207 

1,260 

2.33 

2.60 

345 

OS 

164 

.304 

.35 

860 

44 

240 

.444 

.51 

191 

77 

147 

.272 

.30 

14,300 

44 

952) 

1.76 

23.98 

Oetoger 
November 
December 
January  - 
.February 
March  — 

April   

May   

June   

July   

August  — 
September 


1918-1919 


The  year 


October 
November 
December 
January  - 
February 
March  ___ 

April   

May   

June   

July   

August  -- 
September 


1919-1920 


The  year 


OHIO  BASIN — STATION  NO.  12 


MAHONING  CREEK  NEAR  DAYTON 


Location. — At  single-span  steel  highway  bridge,  known  as  Inde- 
pendence Bridge,  about  three  miles  northwest  of  Dayton,  Armstrong 
County. 

Drainage  Area. — 322  square  miles. 

Records  Available.— August  12,  1916,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  tenths  twice  daily  by  J.  T.  Mathews. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Banks  are  high  and  not  subject  to  overflow. 
Bed  is  composed  of  gravel  and  boulders.  Control  for  low  stages  is 
at  the  first  of  a  series  of  riffles  about  50  feet  below  gage,  practically 
permanent;  for  high  stages  a  dam  about  one  mile  below  gage. 
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Extremes  of  Stage.— 1918-1919:  Maximum  gage  height  observed 
during;  the  year,  7.15  feet  at  5  p.  m.  May  10 ;  minimum,  1.20  feet  at 
8  a.  m.  August  12. 

1919-1920:  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  8.0  feet  at  10  p.  m.,  March  10;  minimum,  1.7  feet  from 
8  a.  m.,  July  30,  to  8  a.  m.,  July  31. 

jce.— State-discharge  relation  usually  affected  by  ice. 

Discharge  Measurements  of  Mahoning  Greek  near  Dayton,   during  the  period  October  1,  1918, 

to  September  30,  1920   


No. 


1S18 

5 

Oct.  15 

1919 

6 

July  29a 

1920 

7 

Jan.  13b 

S 

Feb.  10b 

9 

Mar.  9 

10 

12 

Made  by- 


Boehringer, 


Ferris  &  Snavely, 


J. 


M.  Snavely, 
do 
do 
do 


Gage 
height 


Feet 


Discharge 


Sec.-it. 


2.29 

169 

1.76 

47 

4.01 

305 

4.40 

191 

3.51 

870 

2.61 

341 

a    Measurement  made  by  wading  100  feet  above  gage, 
b.  Measurement  made  through  complete  ice  cover. 

Daily  Mean  Gage  Height,  in  feet,  of  Mahoning  Greek  near  Dayton,  for  the  period  October  1, 

1918,  to  September  30,  19-20  


Day 


1918-1919 


Oct.    Nov.    Dec.     Jan.     Feb.     Mar.    Apr.    May     June  July 


1 

o 

3 

i 

5 

6 

7 

8 

9               -  - 

in 

11  — 

12 

13  __ 

14  __ 

15  __ 

16 

17 

18    — - 

19  .  

20   

9.1 

22 

23 

24  - 

25 

2.20 
2.25 
2.15 
2.15 
2.20 

3.25 
3.20 
2.70 
2.50 
2.45 

2.30 
2.45 
2.35 
2.215 
2.25 

2.20 
2.20 
2.10 
2.10 
2.20 


25 


26 
27 
28 

29 
30 

31 


3.10 

3.25 
3.20 
3.35 
3.25 

5.05 


4 

3.80! 
3.351 
3.20' 
3.05! 

2.90| 
2.80! 
2.70! 
2. 60' 
2.60 


2.50 
2.45 
2.40 
2. 40 
2.30 

2.30 
2.35 
4.30 
4.05 
4.20 

3.85 
3.60 
3.28 
3.10 
3.00: 

2.80: 
2.70 
2.70 
2.80 

2:  55 


2.51 
2.40 
2.48 
2.50 
2.46 

2.40 
2.40 
2.35 
2.40 
2.40 

2.65 
3.30 
3.25 
3.80 
4.25 

3.85 
3.50 
3.30 
3.10 
2.95 

2.90 
3.35 
4.65 
4.10 
4.10 


2.90 


3.95 
6.35 
4.95 
4.00 
3.45 

3.30 

3.20 
3.15 
2.95 
2.90 

4.15 
4.75 
4.50 
4.50 
-4.50 

4.25 
4.10 
3.85 
2.80 
2.55 

2.55 
2.50 
2.65 
4.55 
3.70 

3.45 
3.20 
3.05 
2.901 
2.80 

2.70 


2.50 
2.40 
2.50 
2.55 
2.40 

2.20 
3.10 
2.80 
2.35 
2.30 

2.60 
2.70 
2.60 
21.70 
3.05 

2.85 
2.60 
2.50 
2.25 
2.10 

2.40 
2.55 
3.25 
3.15 
3.10 

4.60 
3.60 
3.65 


3.85 
3.60 
3.50 
3.20 
3.15 

3.45 
3.25 
3.20 
4.15 
4.40 

3.75 
3.65 
3.45 
3.30 
3.00 

3.00 
4.05 
4.40 
3.90 
3.60 

3.35 
3.20 
3.00 
2.90 
2.75 

2.70 
2.65 
2.90 
2.75 
2.55 

2.50 


2.45 
2.45 
2.45 
2.50 
2.45 

2.40 
2.40 
2.35 
2.40 
2.35 

2.35 
3.10 
2 
2.65 
2.65 

2.80 
3.00 
3.05 
2.80 
2.75 

2.80 
2.55 
2.50 
2.55 
2.60 

2.50 
2.45 
2.45 
2.40 
2.35 


2.70 
3.25 
3.10 
2.90 
2.75 

2.70 
2.85 
3.25 
5.00 
7.00 

6.05 
4 

4.15 
3.70 
3.50 

3.55 
4.60 
4.65 

[ .  IK  I 

3.80 

5.05 
5.05 
4.45 
4.20 
4.30 

3.85 
3.50 
3.20 
3.10 
2.80 

2.55 


2.25 
2.50 
2.45 
2.?5 
2,30 

2.30 
2.25 
2.20 
2.20 
2.40 

2.20 
2.15 
2.10 
2\00 
2.00 

2.05 
2.10 
2.30 
2.20 
2.00 

2.75 
2.20 
1.95 

l.'-'O 

i.:,5 

2.45 
2.95 
2.45 
2.20 
2. 00 


Aug. 


Sept. 


1.95 
1.90 
1.85 
1.80 
1.75 

1.75 
1.75 
1.70 
1.65 
1.65 

1 

1.95 
2.05 
2.65 
2.45 

2.40 
2.75 
2.30 
2.25 
2.10 

2.00 
)  .95 
1.90 
1.85 
1.75 

1.70 
1.90 
1.80 
1.78 
2.10 

2.70 


1.70 
1.7C 
1.80 
1.70 
1.80 

2.25 
2.30 
1.95 
1.85 
1. 

1.55 
1.35 
1.90 
2.05 
1.90 

1.75 

2.50 
2.85 
2.75 
2.40 

2.20 
3.20 
2.80 
2.41 
3.70 

3.05 
2.70 
2.60 
2.35 
2.60 

3.05 


3.10 
2.75 
2.50 
2.35 
2.25 

2.15 
2.05 
2.  CO 
2.00 
1.95 

2.10 
2.10 
2.00 
1.90 
1.00 

1.80 
1.80 
1.80 
1.80 
2.C5 

2.00 
2.1,0 
2.10 
2.0b 
1.95 

1.90 
1.80 
1.S0 
1.75 
1.70 


NOTE'— Stage-discharge  relation  Jan.  11-19  and  Feb.  7-13  affected  by  ice. 
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Daily  Mean  Gage  Height,  in  feet,  of  Mahoning  Creek  near  Dayton,  for  the  period  October  1, 

19-18 1  to   September  30,  1920 


Day 


1919-1920 


)ct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Ji'ne 

July 

Aug. 

Sept. 

1.80 

4.47 

3.65 

4.35 

3.90 

3.15 

2.70 



4.25 

2.10 

2. SO 

2.20 

2.10 

1.80 

6. OS 

3.30 

4.35 

3.55 

3.60 

2.65 

4.00 

2.10 

2.20 

2.35 

2.10 

1.80 

5.48 

3.10 

3.95 

3.85 

3.90 

2.55 

3.65 

2.10 

2.25 

2.00 

2.00 

1.80 

4.40 

2.85 

3.95 

4.45 

4.78 

2  55 

3.40 

2.15 

2.30 

1.90 

1.90 

1.80 

3.80 

2.75 

3.95 

4.50 

7.47 

2.85 

3.20 

2.30 

2.10 

1.80 

1.90 

1.85 

3.40 

2.95 

3.70 

4.25 

6.25 

3.05 

3.05 

2.40 

2.00 

1.80 

1.85 

a.  oo 

3.15 

3.60 

3.80 

4.20 

4.95 

2.80 

2.85 

2.20 

2.10 

1.90 

2.30 

1.95 

2.96 

3.45 

4.15 

4.10 

3.80 

2.8< 

2.83 

2.10 

2.40 

2.30 

2.40 

1.90 

2.85 

3.40 

4.70 

3.95 

3.45 

2.70/ 

2.70 

2.26 

2.35 

2.40 

2.30 

2.20 

2.75 

3.85 

5.80 

4.15 

3.73 

2.70 

2.70 

2.25 

2.30 

2.40 

2.80 

3.00 

2.80 

3.45 

5.60 

4.05 

5.52 

2.70 

2.60 

2.05 

2.10 

3.30 

2.85 

3.70 

2.90 

3.40 

4.40 

4.40 

6.91 

2.60 

2.70 

2.00 

2.10 

2.70 

2.60 

3.15 

2.75 

3.85 

3.95 

4.30 

8.19 

2.65 

2.60 

2.00 

2.05 

2.55 

2.75 

2.90 

2.65 

4.90 

3.75 

4.10 

5.69 

2.70 

2.60 

2.20 

2.00 

2.75 

2.50 

2.95 

2.60 

3.95 

3.75 

4.20 

4.25 

2.55 

2.50 

2.15 

2.00 

2.70 

2.35 

3. 53 

2.55 

3.65 

3.75 

4.55 

4.47 

2. 77 

2.40 

2.52 

1.95 

3.30 

2.30 

5.30 

2.50 

3.45 

3.75 

4.35 

5.36 

4.18 

.  2.30 

5.85 

1.90 

3.85 

2.15 

4.20 

2.45 

3.00 

3.70 

4.70 

4.73 

4.60 

2.30 

6.80 

1.90 

3.40 

2.10 

3.50 

2.40 

4.45 

3.65 

4.60 

4.20 

4.04 

2.30 

4.30 

1.95 

3.05 

2.10 

3.20 

2.35 

5.85 

3.65 

4.30 

4.55 

3.91 

2.40 

3.80 

2.10 

2.80 

2.00 

2.90 

2.25 

6.00 

3.95 

4.35 

3.80 

5.22 

3.30 

3.45 

1.95 

2.60 

2.00 

3.45 

2.35 

5.75 

4.55 

4.35 

3.65 

4.92 

3.64 

3.15 

1.90 

2.50 

1..90 

3.05 

2.25 

5.00 

4.95 

4.35 

3.50 

4.35 

3.00 

2.90 

2.00 

2.50 

1.90 

2.8" 

2,3f 

A.sr 

5.1" 

i.W 

3.45 

4.0.' 

2.80 

2.80 

2.05 

2.35 

1.90 

2.75 

2.40 

5.10 

5.20 

4.35 

3.40 

3.70 

2.70 

2.70 

2.00 

2.30 

1.90 

2.75 

3.55 

4.90 

4.65 

4.30 

3.35 

3.35 

2.55 

2.50 

1.85 

2.20 

2.00 

3.05 

6.42 

4.65 

4.50 

4.20 

3.30 

3.30 

2.45 

2.40 

1.80 

2.10 

2.00 

3.45 

5.25 

4.55 

4.75 

4.15 

3.15 

3.54 

2.35 

2.30 

1.80 

2.10 

2.15 

3.50 

4.11 

4.45 

4.50 

4.00 

2.95 

3.72 

2.25 

2.30 

1.80 

2.10 

2.50 

3.25 

3.90 

4.45 

4.45 

2.80 

3.70 

2.20 

2.25 

1.70 

2.15 

2.70 

3.30 

4.40 

4.10 

2.75 

2.20 

1.75 

2.25 

NOTE. — Stage  discharge  relation  Dec.  19  to  Mar.  3  affected  by  ice 


OHIO  BASIN — STATION  NO.  13 


ALLEGHENY  RIVER  AT  KITTANNING 


Locution.— At  five-span  steel  highway  bridge,  Market  Street,  Kit- 
tanning,  Armstrong  County. 
Drainage  Area. — 9,010  square  miles. 

Records  Available.— August  18,  1904,  to  September  30,  1920. 

Q0ifje  —Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  S.  C.  Carr.  Elevation  of  gage  zero  764.45  feet,  United  States  Ge- 
ological Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge. 

Channel  and  Control.— Both  banks  are  high  and  not  subject  to.  over- 
flow. Bed  is  composed  of  gravel.  Control  is  at  a  riffle  about  500  feet 
below  gage;  probably  permanent. 

Extremes  of  Discharge.— 1918-1919:  Maximum  stage  observed  dur- 
ing the  year,  17.9  feet  at  5  p.  m.  May  11  (discharge,  106,000  second- 
feet)  ;  minimum,  1.86  feet  at  8  a.  m.  July  25  (discharge,  1,400  second- 
feet). 
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1919-1920:  Maximum  stage  during  the  year,  26.4  feet  observed  at 
6  p.  m.  March  13  (discharge,  209,000  second-feet)  ;  minimum,  1.8  feet 
several  days  in  September  (discharge  1,340  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  well  defined  between  800  and  250,000  second- 
feet.  Gage  read  to  tenths  twice  daily.  Daily  discharge  ascertained 
by  applying  daily  mean  gage  height  to  rating  table.   Results  good. 


Discharge  Measurements  of  Allegheny  River  at  Kittanning,  during  the  period  October  1,  19 IS, 

to  September  Sfl,  1920 


No. 

Date 

Made  by— 

Gage 

Discharge 

height 

1918 

Feet 

Sec. -ft. 

49 

Oct.  13 

Boehringer   -  

4.82 

8,220 

1919 

50 

July  25 

Ferris  &  Snavely       

2.27 

2,140 

1920 

51 

.Tan.  Up 

8.38 

5,820 

52 

Tfiftb,  S»n 

J.  M.  Snn-ely   

6.03 

5.2R0 

53 

May  13 

do 

4.90 

8,610 

a  Measurement  made  through  complete  ice  cover. 


Daily  Mean  Gage  Height,  in  feet,  of  Allegheny  River  at  Kittanning,  for  the  period  October  1, 

tn  September  SO,  1920 


Day 


1918-1919 


9 
10 

11 

12 
13 
14 
15 

16 
17 
18 
19 

20 

21 
22 
23 
24 

2S 

26 
27 
28 
29 
30 

31 


Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

4.05 

9.80 

5.20 

6.35 

4.95 

6.55 

5.20 

7.00 

6.10 

3.90 

2.00 

4.2** 

3.80 

9.45 

5.15 

10.25 

4.70 

7.40 

4.95 

7.90 

5.60 

3.50 

2.15 

4.25 

3.60 

8.5C 

4.90 

12.00 

4.40 

7.  on 

4.80 

8.50 

5.25 

3.15 

2.20 

4.00 

3.70 

7.95 

4.70 

10.65 

4.30 

7.25 

4.70 

7.95 

4.90 

2.90 

2.10 

3.80 

4.30 

7.65 

4.75 

8.70 

4.30 

6.65 

4.70 

7.30 

4.65 

2.75 

2.20 

3.80 

5.15 

8.20 

4.80 

7.60 

4.35 

6.65 

4.90 

7.10 

4.40 

2.60 

2.60 

3.60 

7.30 

7.75 

4.80 

6,85 

4.10 

6.85 

5.00 

7.15 

4.20 

2.45 

2.55 

3.40 

6.55 

6.90 

4.70 

6.70 

3.80 

6.50 

5.00 

7.80 

4.05 

2.40 

2.35 

3.25 

5.95 

6.40 

5.05 

6.50 

3.40 

6.85 

5.50 

9.15 

4.10 

2.20 

2.15 

2.85 

5.65 

5.85 

6.15 

5.90 

3.60 

9.85 

6.15 

12.05 

4.55 

2.20 

3.00 

2.70 

5.20 

5.65 

7.20 

5.35 

3.35 

10.30 

8.35 

17.25 

4.05 

2.20 

2.70 

2. 05 

4.80 

5.45 

6.90 

5.10 

3-15 

9.50 

10.95 

17.15 

3.90 

2.20 

2. SO 

2.60 

4.62 

5.25 

6.85 

4.65 

3.40 

8.55 

11.45 

14.80 

3.65 

2.30 

2.30 

2.45 

4.65 

4.9 

7.35 

4.45 

3.90 

7.70 

10.30 

12'.  55 

3.50 

2.40 

2.25 

2.40 

4.70 

4.7." 

9.3." 

5.10 

4.50 

7.15 

9.00 

10.65 

3.55 

2.65 

2.20 

2.30 

4.60 

4.55 

10.80 

5..  60 

5.35 

6.70 

8.30 

9.90 

3.65 

3.50 

2.10 

2.20 

4.25 

4.40 

9.90 

5.40 

5.80 

8.65 

8.85 

9.90 

3.40 

3.00 

2.20 

2.20 

4.05 

5.45 

8.70 

5.50 

5.25 

10.15 

9.45 

12.15 

3.65 

2.80 

2.90 

2.10 

3.85 

6.95 

7.65 

5.30 

4.65 

10.85 

8.85 

11.30 

3.60 

2.55 

4.00 

2.00 

3.8'. 

8.31 

6.90 

5.35 

4.30 

10.00 

S.20 

10.30 

3.30 

2.40 

4. JO 

2.10 

3.85 

8.50 

6.35 

5.15 

4.20 

8.90 

7.50 

11.20 

3.20 

2.30 

4.70 

2.20 

4.60 

8.05 

6.20 

4.95 

4.25  7.95 

7.05 

12.35 

3.55 

2.15 

4.65 

2.50 

5.30 

7.60 

8.05 

4.95 

5.00 

7.35 

6.70 

13.85 

3.40 

2.05 

4.20 

2.70 

4.90 

7.00 

8.50 

6.00 

6.55 

6.70 

6.50 

13.30 

3.60 

2.00 

3.75 

2.90 

4.6C 

6.60 

8.50 

8.65 

6.90 

6.25 

6.40 

13.45 

3.25 

2.15 

4.60 

3.00 

4.50 

6.10 

8.95 

7.75 

7.10  5.90 

7.20 

12.25 

3.05 

3.20 

4.35 

2.85 

5.55 

5.65 

S.4S 

6.90 

7. 0C 

5.70 

6.95 

10.70 

6.05 

2.70 

3.65 

2.70 

5. or 

5.40 

7.70 

6.31 

6.60 

5.71 

6.70 

9.30 

5.30 

2.50 

3.40 

2.50 

6.00 

5.20 

6.95 

5.85 

5.80 

6.85 

8.20 

4.85 

2.30 

3.25 

2.25 

6.30 

5.20 

6.50 

5.55 

5.70 

7.00 

7.30 

4.30 

2.05 

3.40 

2.10 

8.20 

6.10 

5.25 

5.45 

6.65 

2.00 

3.75 
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Vailil  Mean  Gage  Bright,  in  fret,  of  Allegheny  Elver  at  KUtamiing,  for  the  period  Octoher  1, 

to  September  30.  1920 


Day 


1919-1920 


3 
4 
5 

6 
7 

8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22 
23 
24 

a:. 

26 
27 
28 
29 

30 

31 


Oct. 


Nov. 


2.10 

2.00 
1.90 
1.90 
1.90 
2.35 
2.85 
3.85 
3.65 
3.55 

3.95 
5.45 
5.55 
5.20 
4.95 

5.05 
6.90 
6.25 
5.50 
4.90 

4.50 
4.40 
4.50 
4.65 
4.70 

4.40 
4.70 
5.02 
7.74 
7.73 

7.08 


Dee. 


8.71 
11.68 
11.74 
10.26 
8.90 
S.10 
7.50 
7.00 
6.50 
6.00 

5.65 
5.70 
0.11 
6.03 
5.66 
5.16 
5.00 
4.70 
4.58 
4 

4.32 
4.18 
4.10 
4.08 

|  4.48 

I  5.43 
7.98 
9.T2 
8.62 
8.4:i 


Jan. 


8.32 
7.75 
6.98 
6.18 
5.70 

5.40 
5.60 
5.95 
6.20 
7.64 

9.12 
8.50 
8.07 
10.16 
10.20 

9.31 


8.96 
10.45 

11.37 
11.10 
10.70 
10.20 

9 

9.00 


Feb. 


8.60 
8.30 
7.35 
7.20 
7.00 

7.00 
7.00 
7.20 
7.20 
7.20 

8.40 
8.90 
7.81 
7.62 
7.60 

7.55 
6.9S 
6.85 
6.85 
6.42 
6. "55 
6.55 
6.55 
6.55 
6 

6.55 
0.55 


Mar. 


6.50 
6.70 
6.50 
6.15 
6.35 
6.35 
6.25 
6.15 


10 

.98 
.80 
,75 
.70 
.65 
5.6t 

5.65 
5.55 
5.45 
5.20 


Apr. 


5.50 
5.26 
5.50 
5.30 
8.05 
12.08 
13.86 
16.00 
15.48 
13.94 

17.77 
17.86 
25.20 
22.56 
17.98 

15.46 
16.33 
15.92 
13.90 
13.20 

11.85 
10.40 
9.65 
9.10 
9.0 

9.30 
9.45 
9.45 
8.65 
7.90 

7.30 


May 


6.70 

-  0.25 
5.90 
5.65 
5.55 
5.65 
6.00 
6.00 
5.75 
5.55 

5.45 
5.35 
5.35 
5.70 
6.15 
6.21 
8.78 
10.55 
9.40 
8.40 

8.65 
9.00 
8.50 
8.10 


9.45 


June  July 


9.45 

9.05 

8.40 

7.70 

7.05 

6.50 

6.0! 

5.65 

5.25 

5.05 

4.80 

4.80 

4.88 

5.00 

4.85 

4.55 
4.30 
4.15 
4.05 
4.00 
4.80 
5.05 
4.80 
5.00 
4.01 
4.60 
4.45 
4.15 
3.85 
3.70 

3.45 


3.30 
3.20 
3.10 
3.15 
3.30 
3.30 
3.25 
3.15 
3.05 
3.05 

3.05 
2.85 
2.70 
2.65 
2.75 
3.07 
7.23 
T2.79 
9.88 
8.15 

6.85 
6.05 
5.50 
4.95 

4.8! 

4.60 
4.15 
3.75 
3.50 
3.30 


Ai 


3.45 
3.40 
3.45 
3.50 
3.15 
2.90 
2J.85 
2.90 
3.30 
4.60 
4.80 
4.40 
4.00 
3.55 
3.30 
3.25 
3.00 
2.90 
2.80 
2.80 
3.90 
3.85 
3.90 
5.^2 
5.57 

4.80 
4.85 
4.25 
3.70 

3.30 

3.10 


Sept. 


3.20 

3.20 

2.95 

2.7! 

2.50 

2.  SO 

2.25 

2.40 

2.95 

2.75 

3.05 
3.30 
3.05 
3.17 
4.78 
4.14 
5.11 
5.22 
5.87 
.6.05 
5.05 
4.40 
4.20 
3. .5 
3.45 

3.20 
3.05 
2.85 
2.75 

z.60 

2.60 


2.60 
2.50 
2.25 
2.20 
2.15 
2.10 
2.00 
2.15 
2.45 
2.65 

3.00 

2.  R5 
2.65 
2.70 
2.80 

2.95 
2.75 
2.55 
2.40 
2.15 
2.00 
1.90 
1.90 
1.80 
1.80 

1.80 
1.80 
2.10 
2.85 

3.  CO 


NOTE— Stage-discharge  relation  Dec.  21 
28  to  Feb.  10,  1920,  not  observed. 


1919,  to  Mar.  13,  1930,  affected  by  ice.   Gage  height 


Jan. 


Day 


1918-191" 


Oct.  Nov 


1  . 

2  . 
3 

4 

5 

6 

7 

S 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
:;i 


5.840 
5,:!4d 
4,850 
5,080 
6,660 
10,100 
20,800 
16,800 
13,800 
11,900 

10,100 
8,380 
7,600 
7,600 
7.9S0 
7,600 
6,380 
5,840 
5,340 
5,340 

5,340 
7,600 
10,500 
8,780 
7,600 

7,260 
11,900 
13,300 
13,800 
15,300 
26,400 


Dec. 


37,200 
34,400 
29,000 
25,200 
22,600' 
26,400 
23,900 
IS,  100 
15,800 
12,800 

11,900 
11,000 
10,100 
9,200 
8,380 
7,600 
6,960 

I.  1,000 
19,000 
27,100 

28,400 
25,200 
22,600 
1!:, hi  id 
16,800 
14,300 

II ,  900 
11,000 
10,100 
10,100 


Jan.     Feb.  Mar 


10.100 
10,100 
8. 780 
7,980 
8,380 
8,380 
8,380 
7,980 
9,200 
14,800 

20,200 
18,400 
17,800 
21,400 
34,400 
44,300 
37.900 
29,700 
22,600 
18,400 

15,S0O 
14,800 
25,200 
28,400 
28,400 

31,700 
27,800 
23,300 
19,000 
16,200 
14,300 


15,800 
111,000 
53,000 

13,300 

20,700 
22,600 
17,  i 
17,300 
16,200 
13,300 
11,000 
9,640 
7,600 
6,960 
9,640 
11,900 
11,000 
11,400 
10,500 
11,0001 

10,100 
9,200 
9,200 
13,800 
29,000 
23,900 
18,400 
15,300 
12.800 
11,900 

10,100 


9,200 
7,980 
6,960 
6,660 
6,060 

1,3  «) 

6,100 
5,340 
4,390 
4,850 
4,390 
3,940 
4,390 
5,580 
7,260 
11,000 
12,800 
10,100 
7,600 
6,660 

6,380 
6,380 
9,200 

16,800' 
18,403 

19,600 
19,000 
16,800 


Apr. 


16,800 
21,400 
24,500 
20,200 
16,800 
16,800 
17.800 
16,200 
17.800 
37,200 

40,700 
35,100 
29,000 
23,300 
20,200 
17,300 
29,030 
40,000! 
44,300 
38,600 

31,000 
25,200 
21,400 

17,300 
14,800 

13,300 
12,400 
12,400 
12,800 
12,400 


May 


10.100 
9,200 
8,380 
7,980 
7,S 
8,780 
9,200 
9,200 
11,400 
14,800 
27,800 
45,700 
48.000 
40,700 
31,700 
27,100 
30,400 
34,400 
30,400 
26,400 

22,0(0 
19,000 
17,300 

16,201 
15,S0< 

20,200 
19,000 
17,300 
17,800 
19,000 


June 


  11,000    16,800 


19,000 
24,500 
28,400 

25,200 
20,800 
19,600 
20,200 
23,900 
33,000 
53,000 

98,600 
98,600 
76,200 
57,600 
42,900 
37,900 
37,900 
54,500 
47,900 
40,000' 

47,100 
56,100 
67,400 
03,201 
04.0  i 

54,500 
43,600 
33,700 
26,40. 
20,800 


July 


14,300 
11,900 
10,100 
8,780 
7,600 

0,960 
6,380 
5,840 
6,100 
7,600 
5,840 
5,580 
4,850 
4,620 
4,830 
4,850 
4,390 
4,850 
4,850 
4,160 

3,940 
4,850 

4,390 
4,850 
3,940 

3,490 
13,800 
10,500 
8,380 
6,660 


Aug. 


5,580 
4,620 
3,940 
3,270 
3,060 
2,640 
2,350 
3, '-'00 
1,920 
1,920 
1,920 
1,920 
2,080 
2,260 
2,640 
4,620 
3,490 
3,060 
2,640 
2,260 

2,080 
1,840 

1,680 

1,600 
1,840 

3,940 
2,850 
2,440 
2,080 

i, 

1,600 


Sept. 


1,600 
1.840 
1,920 
1,760 
1,920 

6,3?0 
6,380 
5,840 
5,340 
5,340 

2,640 
2,6  0 
2,160 
1,8;0 
3.490 

4.850 
4,390 
3.940 
3,060 
2.S50 

2,850 

2,080 

2,080 

2,00 

1,930 

2,640 
2,040 
2,350 
2,260 
2,080 

1,760 
1,920 
3,270 
5,840 
6,960 

1,920 
1,920 
1,760 
1,600 
1,760 

7,P80 
7,600 
6,380 

5,340 
7,600 

1,920 
2,440 
2,850 
3,270 
3,490 

0,360 
4,850 
4,390 
3,940 
4,350 

3,060 
2,850 
2,440 
2,000 
1.760 

5,310 

^OTE^IcT^elt^e^robably  negligible  during  the  year. 
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h„iiv  discharge    in  seeond-fect,  of  Allegheny    River  at  Kittamnng,  for  the  period  October  1, 

tyiS,   to  September  30,  1920. 


Day 


1919-1920 


16  - 

17  - 
IS 

19  __ 
20 


Oct. 


Nov.  Dec. 


31 


1,' 
1,600 
1,460 

I,  460 

I,  460 

2,160 
3,060 
5,340 
4,850 
4,850 

5,840 
11,000 

II,  900' 
10,100 

9,200 

9,200 
18,400 
14,800 

II,  400 
8,780 

7,260 
6,00(1 
7,260 
7, (Ml 
7, 

6,960 
7,980 
9,200 
23,300 
2-3,300 

19,600 


29,700 
50,800 
50,800 
40,700 
31,000 

25,800 
22,000 
19,000 
16,200 
13,800 

11,900 
12,400 
14,300 
13,800 
12,400 

10,100 
9,200 
7,980 
7.600 
7,260 

6,660 
6,380 
6,100 
6,100 
7,260 

11,000 
25,200 
32,400 
29,000 
27,800 


Jan. 


27,100 
23,900 
19,000 
14,800 
12,400 

11,000 
11,900 
13,800 
14,800 
22,600 

32,400 
28,400 
25,800 
40,000 
40,000 

33,000 
23, 3(i(l 
16,800 
14,300 
10,500 

9,000 
8,500" 
7,500 
7,000 
6,500 

6,500 
6,000 
0,000' 
6,000 
5,500 

5,500 


Feb. 


Mar. 


5,500 
5,500 
5,000 
5.000 
5,000 

5,000 
5,500 
5,500 
5,500i 
6,000 

6,000 
6,000 
5,500 
5,500 
5,500 

5,000 
5, COO 
5,000 
4,800 
4,800 

4, 

4,800 
4, 
4,800 
4, 

4,800 
4,800 
4,800 
4,800 
4,800 

4,800 


4,800 
4,800 
4,800 
4,800 
5,000 

5,000 
5,000 
5,000 
5,500 
5,500 

5,500 
6,000 
6.000 
6,000 
6,000 

5,500 
5,500 
5,500 
5,000 
4,800 

5,500 
5,500 
6,000 
5,500 
5,500 

5,500 
5,000 
4,800 
4,800 


Apr. 


May 


4 

5,500 
6,000 
6,500 
8,000 

15,000 
28,000 
46,000 
55.000 
55,0 JO 

60,000 
70.000 
100,000 
158,000 
107,000 

82,400 
89,800 
86,100 
68,200 
62,400 

51,500 
41,400 
35,800 
32,400 
31,700 

33,700 
34,400 
34,400 
29,000 
24,500 


17,300 
14;800 
13,300 
11,900 
11,900 

11,900 
13,800 
13,800 
12,  t 
11,900 

11,000 
11,000 
11,000 
12,41)0 
14,1 

14,800 
30,400 
42,900 
34,400 
27,800 

29,000 
31,700 
28,400 
25,800 
23,900 

21,400 
19,000 
21,400 
31,700 
34,400 


20,800   


June 


34,400 
31,700 
27.800 
23,300 
19,000 

16,200 
13,800 
11,900 
10,100 
9,200 

8,380 
8,380 
8,780 
9,200 
8,780 

7,600 
6,660 
6,380 
5,840 
5,840 

8,380 
9,200 
8,380 
9,200 
7,600 

7,600 
6,960 
6,380 
5,340 
5,080 

4,390 


July 


4,160 
3,940 
3,720 
3,940 
4,100 

4,160 
3,910 
3,940 
3,490 
3,490 

3,490' 
3,060 
2,850 
2,640| 
3.060 

3,720 
20,200 
59,200 
37,9110 
26,400 

17,800 
13,800 
11,400 
9,200 

8,380 

7,600 
6,380 
5,340 
4,020 
4,100 


Aug. 


4.390 
4,390 
4,390 
4,(20 
3,940 

3,270 
3,060 
3,270 
4,160 
7,600 

8,380 
6,910 
5,840 

4.&50 
4,100 

3.940 
3,490 
3,270 
3,060 
3,060 

5.580 
5,340 
5  580 
10.100 
11,900 

8.380 
8.3*0 
6,380 
5.080 
4,160 

3,720 


Sept. 


3,940 
3.9J0 
3,49) 
3,060 
2.410 

2,080 
2,000j 
2,260 
3,490, 
3,060^ 

3,490. 
4,160 
3,490 

3, 940 1 
8,3801 

6.100 
9,640 
10,101 
13.300 
13,800 

9,200 
6,960 
6,3^0 
5,340 

4,390 

3,940 
3,490 

:-;,ix;n 
3,000 
2,640 

2,640 


NOTE— Discharge  Dec.  21  to  Mar.  13  estimated,  "because  of  ice,  from  discharge  measurements, 
weather  records  and  study  of  gage  height  graph. 


Monthly  Discharge  of  Allegheny  River  at  KiUanning,  for  the  period  October  1,   1918,  to 

September  30,  1920 

(Drainage  area,  9,010  square  miles) 


Discharge  in  Second-feet 


Month 


Maximum 


1918-1919 

October  ---  

November   

December   - 

January   

February   

March   

April   

May   

June   

July   

August   

September   

The  year  


26,400 
37,200 
44,300 
53,000 
19,600 
44,300 
48,600 
98,600 
14,300 
5,580 
7,980 
6,380 


98,600 


Minimum 


4,850 
6,960 
7,980 
6,960 
3,940 

11,000 
7,980 

16,800 
3,490 
1,600 
1,600 
1,600 


Mean 


9.710 
17,900 
19,500 
17,200 
8,980 
22,800 
20,800 
43,700 
6,640 
2.650 
3,780 
3,180 


Run-off 


Second- feet 
per  square 
mile 


14.8 


1.08 

1.99 
2.1'6 
1.91 

.997 
2.53 
2.31 
4.85 
.737 
.294 
.420 
.353 


1.64 


Depth  in. 
inches 


1.24 
2.22 
2.49 
2.20 
1.04 
2,92 
2.5S 
5.59 
.82 
.34 
.48 
.39 


22.31 
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Monthly  Discharge  of  Allegheny  River  at  Killuiining,  for  the  period  October  1,  191S  to 

September  iO,  J!):20 

(Drainage  area,   9,010  square  miles) 


Month 


1919-1920 

October  •  

November   

December   

January   

February   

March   

April   

May  _.,  

June   

July   

August   

September  —  

The  year  .._ 


Discharge  in  Second-feet 


Maximum 


23,300 
50,800 
40,000 
©,000 
6,000 
58,000 
42,900 
34,400 
59,200 
11,900 
13,800 
3,490 


IwS.lHMI 


Minimum 


1,460 
6,100 
5,500 
4,S00 
4,800 
4,800 
11,000 
4,390 
2,040 
3,060 
a,  000 
1,340 


1,340 


Mean 


8,580 
18,800 
16,400 
5,140 
5,310 
47,800 
20,400 
11,300 
9,670 
5,310 
5,070 
2,250 


13,100 


Bun-ofi 


Second-feet 

per  square' 

Depth  in 

mile 

inches 

0.952 

1.10 

2.09 

2.33 

1.82 

2.10 

.5-70 

.66 

.589 

.64 

5.31 

6.12 

2.26 

2.52 

1.25 

1.44 

1.07 

1.19 

.589 

.68 

.563 

.65 

.250 

.28 

1.45 

19.71 

OHIO *BASIN — STATION  NO.  14 


CROOKED  CREEK  AT  HILEMAN'S  FARM 


Location. — At  single-span  steel  highway  bridge,  about  three  and 
one-half  miles  south  of  Ford  City,  at  Hileman's  Farm,  Armstrong 
County. 

Drainage  Area. — 279  square  miles. 

Records  Available.— October  16,  1909,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge ;  read 
by  Floy  Spang  and  D.  G.  Hileman. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Left  bank  is  high  and  not  subject  to  over- 
flow ;  right  is  low  and  begins  to  overflow  at  a  stage  of  about  8  feet. 
Bed  is  composed  of  gravel  and  rock.  Control  is  at  a  riffle  about  300 
feet  below  gage;  practically  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  gage  height  observed 
during  the  year,  7.5  feet  at  5  p.  m.  May  10;  minimum,  1.1  feet  sev- 
eral days  in  July. 

1919-1920:  Maximum  open- water  stage  during  the  year,  estimated 
from  hydrograph,  10.0  feet  at  midnight  June  17-18  (discharge, 
10,000  second-feet)  ;  a  stage  of  14.8  feet,  determined  from  levels,  was 
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reached  at  8  p.  m.  March  12,  but  the  water  was  held  back  by  an  ice 
jam;  minimum,  1.09  feet  at  7.15  p.  m.  September  5  (discharge,  15  sec- 
ond-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice,  Eating  curve  well  defined  below  500  second-feet  and  fairly 
well  defined  between  500  and*  5,500  second-feet.  Gage  read  to  hun- 
dredths twice  daily.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.  Results  good,  except  during  frozen 
period  when  they  are  fair. 


Discharge  Measurements   of  Crooked  Creek   at  Hileman's  Farm,   during   the  period   October  1, 

1918,  to  September  30,  1920 


No. 

Date 

Made  by — 

Gage 

Discharge 

height 

1918 

Feet 

Sec. -ft. 

23 

Oct.  14 

1.64 

64 

1919 

1.17 

25 

24 

July  28 

25 

Nov.  14 

2.19 

218 

1920 

2.10 

190 

26 

May  13 

Da-ili/  Mean  Gage  Height,  in  feet,  of  Crooked  Creek  at  Hileman's  Farm,  for  the  period 
October  1,  1918,  to  September  SO,  1920 


Day 


1018-1910 


>ct.  1 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1.55 

4.15 

2.46 

4.00 

2.80 

3.20 

2.0S 

2.80 

2.20 

1.60 

1.40 

3.35 

1.50 

3.25 

2.25 

6.60 

2.70 

3.07 

2.00 

3.30 

2.05 

1.55 

1.E0 

3.45 

1.55 

2.80 

2.15 

5.05 

2.50 

2.95 

1.95 

3.00 

2.00 

1.40 

1.40 

3.65 

1.50 

2.60 

2.05 

3.85 

2.50 

2.70 

2.00 

2.75 

1.95 

1.40 

1.50 

3.25 

1.50 

2.40 

2.05 

3.00 

2.30 

2.70 

2.05 

2.50 

1.90 

1.25 

1.45 

2.70 

1.65 

2.30 

1.95 

2.85 

2.15 

2.65 

2.00 

2.45 

1.75 

1.40 

3.70 

2.25 

2.30 

2.15 

1.95 

2.75 

2.15 

2.70 

1.95 

2.50 

1.80 

1.25 

2.75 

2.50 

2.00 

2.15 

1.95 

2.70 

2.20 

2.70 

1.95 

2.75 

1.75 

1.15 

2.25 

2.40 

1.75 

2.06 

1.95 

2.70 

2.00 

4.60 

1.85 

5.00 

1.75 

1.10 

2.05 

1.85 

1.65 

1.95 

1.95 

2.90 

2.00 

4.35 

1.80 

7.10 

1.70 

1.10 

1.55 

1.75 

'  1.55 

1.95 

2.65 

2.95 

1.95 

1.80 

5.60 

1.85 

1.30 

1.70 

2.00 

1.60 

1.96 

2.40 

2.90 

2.00 

2.05 

4.35 

1.65 

1.65 

1.60 

1.95 

1.65 

1.85 

3.65 

2.75 

1.85 

2.20 

3.6S 

1.60 

1.20 

2.50 

1.80 

1.60 

1.85 

4.05 

2.65 

2.05 

2.28 

3.22 

1.55 

1.55 

2.15 

1.95 

1.50 

1.85 

4.90 

2.55 

2.40 

2.20 

2.90 

1.65 

2.25 

1.95 

2.05 

1.55 

1.75 

5.00 

2.55 

2.45 

2.2S 

2.95 

1.50 

2.80 

1.80 

1.75 

1.55 

1.75 

3.70 

2.55 

2.30 

2.45 

4.45 

1.60 

2.30 

4.10 

1.60 

1.45 

3.80 

3.00 

2.55 

2.25 

2.55 

4.80 

1.95 

1.95 

3.60 

1..55 

1.45 

4.35 

2.70 

2.55 

2.18 

3~25 

2.40 

3.80 

1.75 

1.70 

3.65 

1.55 

1.50 

4.55 

2.50 

2.65 

2.15 

2.95 

2.30 

3.65 

1.60 

1.65 

3.70 

1.75 

2.2( 

4.10 

2.45 

2.65 

2.35 

2.80 

2.23 

3.80 

1.65 

1.60 

2.70 

1.55 

2.10 

3.75 

3.40 

2.65 

2.60 

2.55 

2.20 

3.85 

1.55 

1.55 

2.75 

1.75 

1.90 

2.95 

3.95 

2.65 

3.15 

2.40 

2.05 

3.60 

1.66 

1.40 

2.95 

1.65 

1.60 

2.70 

3.97 

4.20 

3.35 

2.30 

2.25 

3.85 

1.45 

1.5C 

2.60 

1.95 

1.70 

2.50 

3.80 

3.90 

3.05 

2.30 

2.20 

3.75 

1.45 

1.35 

4.40 

1.65 

2.5C 

2.30 

3.60 

3.70 

3.75 

2.20 

2.15 

3.65 

1.40 

1.45 

3.80 

1.55 

3.27 

2.15 

3.30 

3.55 

3.65 

2.20 

2.00 

3.20 

2.70 

1.35 

2.95 

1.45 

2.90 

2.51 

2.95 

3.45 

3.30 

2.31 

2.0( 

2.95 

2.30 

1.45 

2.65 

1.50 

2.ST- 

2.60 

2.sn 

3.35 

2.2C 

1.85 

2.60 

1 .95 

1.30 

2.45 

1.50 

2.85 

2.55 

2.6C 

3.2C 



2.1C 

2.05 

2.50 

1.60 

1.35 

2.55 

1.55 

5.401 

•>  1< 

s  nr 

•?.02 

2.30 

1.45 

3.10   



NOTE. — Stage— discharge  relation  Jan.  6  to  23  and  FeL>.  7  to  12  affected  by  ice,  and 
gage  height  Mar.  11  to      not  observed. 
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Daily  Mean  Gage  Height,  in  feet,  of  Crooked  Creek,  at  Hilcman's  Farm,  during  the  period 
October  1,  1918,  to  September  30,  1920 


Day 

Oct. 

Nov . 

Dec . 

J  an . 

JMar. 

A  r 
P  ■ 

JuEtG' 

July 

Aug. 

Sept. 

1919-1920 

1 

1.30 

3.83 

3.00 

2.78 

7.77 

6.47 

1.99 

3.40 

1.57 

2.69 

1.75 

1.23 

2 

1.50 

6.48 

2.82 

2.60 

7.15 

6.55 

1.95 

3.00 

1 .51 

1  AO 

1 .01 

1    1 Q 

x .  1  y 

3 

1.35 

5.90 

'Z  .66 

2'.  52 

/  .  £>5 

1  OS 

2.70 

1.72 

1.91 

1.53 

1.16 

4 

1.40 

5.40 

2.62 

2.49 

8.98 

in  i  A 

_1  go 
•  i  .yz 

2  61 

1.71 

1.85 

1.43 

1.13 

5 

1.35 

4.65 

2.56 

2.46 

9. 11 

14. 04 

/~  .'±0 

i  70 

1 .79 

1.35 

1.09 

6 

1.45 

4.05 

2.55 

2.45 

8.78 

12.73 

2.19 

2.32 

2.01 

1.74 

1.28 

1.15 

7 

1.35 

3.85 

3.16 

2.44 

8.55 

10.01 

2.13 

2.20 

1.87 

1 .71 

1  OQ 
l./4o 

1  1 0 
± .  iy 

S 



1.25 

3.75 

3.39 

2.50 

8.21 

■v  .!.!<) 

*>  no 

2  11 

1 .67 

1.73 

1.19 

1.15 

9 

1.50 

3.06 

3.71 

4.32 

7.81 

>  .09 

2.  Or? 

4  .\j4 

±.vo 

1  75 

1.17 

1.13 

JO 

1.60 

2.70 

3.80 

12.76 

7.61 

8.58 

1.99 

±•00 

1 .67 

1.25 

1.97 

1 1 

1.80 

2'.  35 

3.18 

11.78 

8.10 

10.73 

1 .95 

1.92 

1.51 

l.ffl 

1.20 

2.17 

12 

2.  SO 

2.70 

3.00 

10.66 

8.44 

12. ©4 

1.92 

1.98 

1.40 

1.87 

1  o& 

0  0*7 

3.25 

2.31 

4.03 

9.80 

9.01 

6.85 

2 .00 

0  in 

1 

1 . 80 

2 .21 

14 

2.50 

2.07 

5.35 

8.65 

9.35 

4.85 

1 .97 

2.06 

1.00 

1  69 

1 .61 

2.47 

r» 



2.65 

2.01 

4.02 

,  8.02 

9.  &7 

3.91 

1 .90 

1  f.7 
1 .  if  I 

1  17 

1  55 

1.71 

2 .24 

lf> 

:i.G7 

1.95 

3.24 

7.90 

9.45 

3.61 

2.07 

1.85 

2.45 

1.45 

1.60 

2.15 

17 

5.47 

1.90 

3.16 

7.74 

8.83 

5.25 

3.82 

1.79 

7.10 

1.39 

1.67 

]  .99 

18 

4.17 

1.87 

4.88 

7.34 

8.65 

3.85 

7  60 

l.OU 

1.71 

1.77 

19 



3.05 

1.8-> 

4.85 

7.16 

8. 14 

3 . 50 

o.  44 

1  71 

4  70 

1.59 

1 .66 

1.51 

20 

2.80 

1.83 

4.72 

7.22 

7.55 

3.38 

o.4a 

9  TO 

4 .  ly 

0.  0\J 

1.41 

1.61 

1 .41 

21 
22 

2.601  1.80 

4.54 

S.72 

7.35 

3.31 

5.82 

3.45 

3.19 

1.35 

1.55 

1.36 

3.00 

1.79 

4.09 

9.06 

7.35 

3.21 

5.02 

2.90 

3.00 

l.&> 

1.51 

1.33 

23 

2.95 

1.70 

3. 72 

9.15 

o.4o 

O  AO 
r>.  UO 

A  ^J. 

2.53 

3.92 

1.37 

1.49 

1 .29 

:'l 

",6i 

1.77 

3.64 

8.94 

9.51 

3.85 

3^60 

2. '.38 

3!39 

1.43 

1.47 

1 .26 

25 

2.50 

2.00 

3.56 

8.79 

8. 98 

2.69 

3.12 

2.21 

2.85 

1.36 

1.41 

1.23 

26 

2.25 

4.66 

3.49 

8.66 

7.78 

2.56 

2.77 

2.05 

2.62 

1.29 

1.33 

1.21 

27 

2.10 

6.74 

3.36 

8.50 

7.11 

2.45 

2.76 

1.94 

2.19 

1.18 

1.26 

1.16 

23 

2.20 

4.93 

3.19 

8.32 

6.28 

2.35 

3.36 

1.82 

1.85 

1.15 

1.24 

1.25 

29 

2.90 

3.85 

3.12 

8.12 

6.25 

2.17 

3.21 

1.75 

1.69 

1.15 

1.13 

1.29 

30 

2.80 

3.85 

3.00 

7.95 

2.11 

3.03 

1.69 

1.81 

1.13 

1.21 

1.49 

31 

2.85 

2.92 

8.12 

2  02 

....... 

1.61 

1.10 

1.25 

NOTE. — Sta  ge-d  if  charge  relation  Dec.  17  to  Mar.  12  affected  by  ice 

Daily  discharge,  in  second-feet,  of  Crooked  Creek  at  Hileman's  Farm,  for  the  year  ending 

September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 
1   

27 

1,340 

710 

110 

200 

180 

147 

1,010 

55 

510 

85 

22 

0 

46 

4,370 

570 

110 

200 

180 

135 

710 

47 

126 

61 

20 

3   

31 

3,690 
2,950 
2,090 

480 

no 

220 

220 

129 

510 

79 

123 

50 

18 

4   

35 

450 

110 

220 

340 

126 

450 

77 

108 

38 

16 

5   

31 

420 

110 

220 

1,000 

260 

390 

93 

93 

31 

15 

6   

40 

1,520 
1,340 

420 

120 

220 

3,200 

221 

286 

154 

83 

26 

18 

7   

31 

815 

120 

220 

I,  Mill 

217 

225 

112 

77 

22 

20 

8   

24 
40 

1,340 

1,010 

140 

220 

3,600 

190 

189 

70 

81 

20 

18 

9   

745 

1,250 

150 

220 

2,200 

157 

157 

67 

85 

18 

16 

10  ..   

59 

510 

1,340 
850 

170 

260 

1,800 

147 

138 

52 

70 

24 

141 

11   

95 

302 

170 

260 

2,200 

135 

126 

47 

61 

20 

213 

12   

640 

510 

710 

170 

260 

6,000 

126 

148 

42 

112 

24 

260 

13   

8&0 

275 

1,520 

170 

260 

4,800 

150 

185 

58 

100 

9'5 

230 

14   

15   

390 
480 

174 
154 

2,9cO 
1,520 

170 

170 

260 
260 

2.290 
1,430 

1417 
120 

171 
141 

50 
43 

73 
52 

61 
77 

372 
245 

16   

1,250 

135 

890 

170 

260 

1,170 

174 

107 

360 

40 

59 

205 

17   

3,070 

120 

700 

170 

220 

2,730 

1,340 

93 

5,250 

34 

70 

141 

18   

1,700 

112 

400 

170 

220 

1,340 

540 

81 

6,040 

32 

77 

89 

19   

745 

108 

220 

170 

200 

1,090 

850 

77 

2,190 

58 

69 

47 

20   

570 

102 

140 

170 

180 

1,010 

930 

221 

1,090 

36 

61 

36 

21   

450 

95 

120 

170 

ISO 

930 

3,430 

1,010 

850 

31 

52 

32 
29 

22  ....  

710 

93 

120 

170  200 

850 

2,510 

675 

710 

31 

47 

23   

675 

93 

120 

170  200 

745 

1,610 

420 

1,430 

33 

45 

26 

21   

480 

89 

120 

170  220 

1,340 

1,170 

292 

1,010 

38 

43 

24 

22 

25     

390 

150 

120 

170 

220 

510 

780 

230 

605 

32 

36 

26   

250 

2,190 

120 

170 

220 

420 

540 

168 

450 

26 

29 

21 

27   

28  

185 
225 

4.6150 
2,400 

120 
120 

17(1 
180 

200 
180 

360 
302 

540 
970 

132 
100 

221 
108 

19 
18 

24 

23 

18 
24 

2!) 

640 

1,340 

110 

180 

180 

■  213 

850 

85 

,  73 

18 

16 

26 

30   ,  

570 

1,340 

110 

180 

189 

745 

73 

'  98 

10 

21 

45 

605 

110 

180 

157 

01 

15 

24 



NOTE.— Discharge  Dec  17  to  Mar.  12)  estimated,  because  oi  ice,  from  weather  records  and  study 
of  gage  height  graph. 
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Monthly  Discharge  of  Crooked  Creek  at  Hilemm's  Farm,  for  the  year  ending  September  SO,  IBS 

(Drainage  area,  -279  square  miles)   _ 


Month 


1919-1920 


October  — 
November 
December 
January  _ 
February 

March   

April 

May   

June  __— 

July  ._  

August 
September 


The  Year 


Discharge  in  Second-feet 


Maximum 


,070 
,650 
,950 

180 

260 
,000 
,430 
,010 
,040 

510 
95 

372 


6,040 


Minimum 


24 
89 
110 
110 
ISO 
157 
120 
61 
42 
15 
16 
15 


15 


Run-Of 


Second- feet 

Mean 

per  square 

mile 

496 

1.78 

1,140 

4.09 

602 

2.16 

157 

.563 

220 

.789 

1 ,540 

5.52 

646 

2.32 

279 

1.00 

718 

2.57 

72.0 

.258 

43.5 

.156 

80.5 

.289 

499 

1.79 

Depth  in 
inches 


2.05 
4.56 
2.49> 
.65 
.85 
6.36 
2.59- 
1.15 
2.87 
.30 
.18 
.32 


24.37 


OHIO  BASIN— STATION  NO.  15 


STONY  CREEK  AT  JOHNSTOWN 



,     Location.— At  single-span  steel  highway  bridge,  Poplar  Street, 
Johnstown,  Cambria  County,  about  one  and  one-half  miles  above  the 
confluence  of  Stony  Creek  and  the  Little  Conemaugh  River. 
Drainage  Area. — 468  square  miles. 

Records  Available.— July  2,  1913,  to  September  30,  1920. 

Qage  — Standard  chain  attached  to  downstream  side  of  bridge: 
read  by  Herbert  Reitz.  Elevation  of  gage  zero  1,154.0  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge 

or  by  wading. 

Channel  and  Control. — Banks  are  high  and  not  subject  to  overflow. 
Control  for  low  water  is  at  a  riffle,  where  the  bed  is  composed  of 
gravel  and  small  boulders,  about  100  feet  below  gage;  practically 
permanent.  Control  for  high  stages  is  at  a  riffle,  where  the  bed  is 
composed  of  gravel  and  large  boulders,  about  1300  feet  below  gage; 
probably  permanent. 

Extremes  of  Discharge— 191-8-1919:  Maximum  stage  observed  dur- 
ing the  year,  S.15  feet  at  8  a.  m.  May  10  (discharge,  6,380  second- 
feet)  ;  minimum,  0.92  foot  September  30  (discharge,  38  second-  feet). 
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1919-1920 :  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  11.2  feet  at  1  p.  m.  March  12  (discharge,  11,600  second-feet) ; 
minimum,  1.10  feet  at  6  p.  m.  October  4  and  on  October  5  (discharge, 
70  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice  for  short  per- 
iods. 

diversions. — A  dam  one  mile  above  the  mouth  of  Quemahoning 
Creek  creates  a  reservoir  having  a  capacity  of  1,740,000,000  cubic  feet, 
from  which  water  is  carried  through  a  conduit  to  the  plant  of  the 
Cambria  Steel  Company  at  Johnstown  where  it  is  returned  to  the 
stream  below  the  gaging  station. 

Accuracy. — Stage  discharge  relation  probably  permanent  except  as 
affected  by  ice.  Rating  curve  fairly  well  denned  below  1,000  second- 
feet  and  well  denned  from  1,000  to  8,000  second-feet.  Gage  read  to 
half  tenths  twice  daily.  Daily  discharge  ascertained  by  applying 
daily  mean  gage  height  to  rating  table.   Results  fair. 

Cooperation. — A  record  of  the  quantity  of  water  diverted  from  the 
Qnemahoning  Reservoir  is  furnished  by  the  Cambria  Steel  Company, 
Johnstown. 


Discharge  Measurements  of  Stony  Creek  at  Johnstown,  (luring  the  period  October  1,  1918,  to 

September  30,  1920 


No. 

Date 

Made  by— 

Gage 
height 

Discharge 

1919 

Feet 

Sec. -ft. 

40 

July  18 

Ferris 

&  Snavely   --_     

1.62 

225 

1920 

41 

Jan.  5a 

B.  A 

Knight     

1.71. 

243 

42 

Feb.  3 

J.  M. 

2.74 

791 

43 

Mar.  3 

do                                                                   .  . 

2.47 

597 

44 

May  27 

do   1  

1.94 

328 

a  Measurement  made  through  partial  ice  cover. 
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Daily  Mean.  Gage  Height,  in  Jee't,  of  Stony  Creek  at  Johnstown,  for  the  period  October  1,  ISIS, 

to  September  SO.  1920 


Day 


Oct.  !  Nov. 


Dec. 


Jan.  Feb 


Mar. 


Apr. 


May 


June  July 


Aug.  Sept. 


1918-1919 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

17   

18  ,  

19   

20   

21   

22   

23   

24   


26 
27 
28 
29 
30 

31 


1919-1920 


6 
7 
8 
9 
10 

11 
12 
12 
14 
15 

lfi 
17 
18 
19 
20 


21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


31 


1.05 
1.08, 
1.05 
1.00 
1.00 

1.98 
1.70 
1.45 
1.32 
1.22 

1.18 
1.15 
1.15 
1.12 
1.10 

1.05 
1.05 
1.05 
1.05 
1.30 

1.35 
1.18 
1.20 
1.10 
1.20 

1.30 
1.25 
1.28 
1.25 
1. 

3.08 


1.30 
1.32 
1.22 
1.12 
1.10 

2.25 
2.05 
1.62 
1.48 
1.44 

1.92 
1.78 
1.98 
1.91 
2.02 

2.80 
3.14 
2.62 
2.35 
2.35 

2.40 
2.65 
2.80 
3.00 
2.98 

3.20 
3.40 
3.75 
4.45 
4. 

5.32 


2.42 

2.00, 
1.85! 
1.60 
1.581 

1.52 
1.45 
1.42 
1.35 

1.35: 

1.35 
1.30 
1.30 
1.30 
1.30, 

1.30 

2.081 
2.62 
2.40| 
2.68 

2.92 
2.50 
2.18 
1.98 
1.92 

1.80 
1.78 
1.75 
1..75 
1.75 


5.78 
7.36 
5.48 
4. 
3.88 

3.32 
3.18 
2.95 
2.65 
2.45 

2.28 
2.65 
2.55 
2.35 
2.24 

2.12 
2.02 
2.00 
1.94 
1. 

1.72 
1.62 
1. 
1.42 
1.55 

6.36 
7.50 
6.28 
5.22 
4.22 


1.75 
1.68 
1.58 
1.58 
1.70 

1.85 
2.18 
2.35 
2.48 
3.68 

4.38 
4.32 
4.40 
4.60 
4.28 

3. 

3.32 
2.83 
2.65 
2.68 

2.58 
3.55 
3.82 
4.58 
4.42 

3.65 
3.30 
2.88 
3.02 


4.20 


3.42 
3.18 
2.7i> 
2. 3.3 

2.30j 

2.62 
5.43, 

4.29; 

6.52 
5.301 

4.8o! 
3.951 
4.921 
4.92; 
4.02 

3.421 
3.08 
2.85 
3.68 
3.48 

2.90 
2.58 
2.35 
2.22 
2.12 

2.15 
2.08 
2.00 
1.92 
1.90 


l.£ 


5.62 
6.87 
5.20 
4,05 
3.48 

3.25 
3.30 
3.00 
2.78 
2.55 

2.35 
2.15 
2.02 
2.22 
2.25 

2.12 
1.95 
3.30 
3.15 
2.80 

2.55 
2.25 
2.42 
3.90 
3.35 

2.90 
2. 
2.48 
2.30 
2.22 

2.12 


1, 
1.80 
1.80 
1.80 
1.78 

1 

1.92 
2.42 
6.45 
5.42 

4.98 
4.38 
3.92 
3.40 
3.00 

2.40 
2.15 
2.25 
2.60 
3.05 

3.68 
4.00 
3.85 
3.56 
2.90 

2.58 
2.42 
2.45 
2.32 
2.18 

2.05 


1.98 
1.85 
1.70 
2.30 
2.12 

1.92 
1.78 
1.68, 
1.58 
1.52 

1.42 
1.60 
1.60 
1.70 
1.95 

1.82 
1.88 
1.72 
1.70 
1.68 


1.60 
1.90 

2.50 
2.55 
2.82 

4.28 
3.48 
3.19 


1. 
2.42 
2.70 
3.75 
3.14 

3.75 
2.80 
2.38 
2.22 
2.32 

2.35 
2.30 
2.30 
2.40 
2.84 

2.70 
2.71 
2.70 
2.95 
2.75 

2.55 
2.35 
2.30 
2.30 
2.24 

2.12 

9 

2.00 
1.92 


4.98 
4.421 
3.52| 
3.18 
3.151 


3.32) 
3.35 
3.30 
3.22 
3.35 


3.15 

2.98 
2.78 
2.62 


3.15 
3.05 
4.08 
3.38 
3.05 

2.78 
2.55 
2.50 
2.35 
2.20 

2.20 
2.40 
2.25 
2.10 
2.02 

2.00 


2.10 
2.28 
2. 
3.58 
6.39 

6.44 
4.85 
4.55 
4.20 
5.25 

6.02 
9.72 
8.47 
6.65 
5.37 

5.90 
7.03, 
6.17 
6.15 
8.16 

7.42 
5.47 
4.25 
3.95 
4.15 

4.33 
4.10 
4.00 
3.95 
3.80 


1.92 
1.78 
1.68 
1.68 
1.85 

1.90 
1.78 
1.68 
1.58 
1.58 

1.70 
1.88 
1.75 
1.72 
1.82 

1.85 
2.38 
2.68 
2.25 
2.02 


2.15 
2.10 
2.02 
2.00 
1.92 


3.03 
2.50 
2.40 
2.75 
2.87 

3.55 
3.70 
3.45 
3.35 
3.25 

3.25 
3.30 
3.21 
3.16 
3.21 

3.29 
3.25 
3.50 
3.65 
3.74 

3.60 
3.47 
3.30 
3.29 
3.30 

4.30 
3.89 
3.55 
3.45 
3.37 


3.53  


2.18 
2.60 
2.25 
2.20 
2.15| 

2.02 
2.35 
2.80 
5.22 
7.73 

6.30 

5.101 
4.30 
3.80; 
3.60 

3.65 
5.08 
4.58 
3.88 
3.95 

5.78 
5.40 
5.85 

5.00! 

4.30 

3.78 
3.32 
3.00 
2.75 
2.65 

2.50 


4.79 
4.47 
4.30 

4.45, 
4.50 

4.401 
4.27 
4.20; 
4.17 
4.00 


2.68 
2.53 
2.29 
2.20 
2.17 

2.47 
2.66 
2.50 
2.23 
2.17 

2.10 
1.92 
1.78 
1.70| 
1.621 

1.58. 


2.80i 
2.45 
2.25 
1.95 
1.82 

1.70 
1.70 
1.95 
1.95 
1.80 

1.68 
1.62 
1.52 
1.40 
1.50 

1.95' 
2.30 
2.00 
1.75 
1.75 

1.60 
1.50 
1.45 
1.3S 
1.40 

1.72 
1.78 
1.40 
1.22 
1.20 


1. 

1.50 
1. 

2.65 
2.35 

2.00 
1.82 
1.75 
1.72 
1.72 

1.78 
1.90 
1.85 
1.88 
2.50 

4.66 
8.50 
8.55 
6.08 
5.18 

4.32 
3.95 
3.68 
3.32 
2.90 

2.50 
2.28 
2.05 
1.86 
1.80 


1.25 
1.22 
1.25 
1.20 
1.22 

1.20 
1.20 
1.20 
1.20 
1.48 

1.40J 
1.30 
1 .25 
2.00| 
3.02 

2.90| 
2.09 
1.62 
1.45 
1.56 

1.50 
1.40 
1.80 
1.55 
1.45 

1.38 
1.40 
1.45 
1.39 
1.32 

1.22 


1.85 
2.0S 
2.88 
2.62 
2.12 

2.12 
2.12 
1.85 
1.72 
1.58 

1.48 
1.45 
1.42 
1.45 
1.75 

1.55 
1.45 
1.40 
1.38 
1.30 


1.22 
1.20 
1.15 
1.18 
1.22 

2.38 


1.22 
1.15 
1.10 
1.10 
1.28 

1.65 
1.55 
1.45 
1.25 

1.20: 

1.08 
1.15 
1.38 
1.50 
1.75 

1.72 
2.20 
2.05 
1.82 
1.55, 

1.68 
I.6S1 
1.551 
1.78 
1.80 

1.75 

1.60! 
1.44j 
1.32 
1.58j 

1.C4 


2.32 
2.20 
2.25 
2.12 
2.20 

2.25 
3.40' 
2.S8j 
2.95 
3.15 

3.05, 
3.82 
3.40 
3.25 
3.05 

2.75 
2.55 
2.35 
2.82 
2.66 

2.55 
2.42 
2.25 
2 , 05 
1.88 

1.60 
1.40 
1.32 
1.30 
1.45 

2.55 


1 

54 

1 

,^ 

1 

:v 

1 

24 

1 

IS 

1 

12 

I 

10 

1 

15 

1 

20 

1 

14 

1 

12 

] 

;  1 , 

1 

15 

1 

15 

1 

20 

1 

25 

1 

20 

1 

18 

1 

12 

1 

15 

1 

12 

1 

20 

1 

22 

1 

12 

1 

.10 

1 

10 

1 

05 

1 

00 

.95 

92 

NOTE. — Stage-discharge  relation  Dec.  19, 
Mar.  4-6  affected  by  ice. 


1919, 


to  Jan.  10,  1920,  Jan.  26-31,  Feb.  13-22 
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Dailu  discharge,  in  second-feet,  of  Stony  Creeh  at  Johnstown,  for  the  period  October  1,  1918, 
1  to  September  30,  1U20   


Day 


1918-1919 


Oct. 


27 
28 
29 
30 

31 


Nov. 


60 
66 
60 
50 
50 

390 
260 
168 
186 
10O 

90 
82 
82 
75 
70 

60 
60 
60 
60 
120 
135 
90 
95 
70 

'X: 

120 
108 
I L5 
108 
252 

960 


Dec. 


575 

3yo 

322 
220 
213 
192 
168 
157 
135 
135 

135 
120 
120 
120 
120 

120 
435 
675 
575 
725 

840 
025 
480 
390 
345 

300 
300 
2801 
280 
280 


Jan. 


280 
252 
213 
213 
260 
322 
480 
550 
625 
1,380 

1,930 
1,800 
1,930 
2,100 
1,850 

1,450 
1,100 
840 
675 
725 

675 
1,310 
1,450 
2,100 
1,930 

1,310 
1,100 
840 
900 
1,450 

1,770 


Feb. 


3,060 
4,590 
2,660 
1,610 
1 ,2401 

1,030 
1,100 
900 
780 
675 

550 
458 
390 
480 
502 

4.35 
368 
1,100 
995 
780 
675 
502 
575 
1,530 
1,170 

840 
675 
625 
525 
480 
435 


Mar. 


390 
322 
260 
525 
435 

345 
300 
252 
213 
192 

157 
220 
220 
260 
368 

300' 
345 
260 
260 
£52 

220 
345 

685 
675 
780 

1,850 
1,240 
1,030 


Apr. 


May  June 


2,460 
1,930 
1,240 
1.030 
1,030 

1,100 
1,170 
1,100 
1,030 
1,170 
1,030 
900 
780 
675 
675 
1,030 
900 
1,690 
1,170 
9C0 

780 
675 
625 
550 
480 

480 
575 
502 
435 
390 
390 


345 
300 
252 
252 
322 

345 
300 
252 
213 
213 

260 
345 
280 
260 
300 

322 
575 
725 
502 
390 

390 
368 
458 
575 
433 

458 
435 
380 
390 
345 


4S0 
675 
502 
480 
458 
390 
550 
780 
2,660 
5,650 
3,830 
2,560 
1,850 
1,450 
1,310 

1,310 
2,560 
2,100 
1,530 
1,610 
3,270 
2,860 
3,270 
2,460 
1,850 
1,450 
1,100 
900 
752 
700 

625 


July  Aug. 


780 
600 
502 
368 
300 

260 
260' 
368 
368 
300 

252 
228 
192 
150 
185 

36S 
525 
390 
280 
280 

220 
185 
168 
144, 
150 

260 
300 
150 
100 
95 


Sept. 


108 
100 
108 
95 
100 

95 
95 
95 
93 
178 
150 
120 
108 
390 
900 

840 
435 
220 
163 
206 
185 
150 
300 
202 
168 

144 
150 
168 
147 
126 
IOC 


100 
82 
70 
70 
115 
240 
202 
168 
108 
95 

66 
82 
144 
185 
280 

260 
480 
412 
3CO 
202 

252 
252 
202 
300 
300 

280 
220 
1614 
126 
213 

236 


NOTE   Discharge  does  not  include  the  water  diverted  from  the  Quemahoning  Reservoir. 


Day 


1919-1920 


Oct. 


120 
128 
100 
75 
70 
502 
412 
228 
178 
164 

345 
292 
390 
345 
390 

780 
960 
675 
550 
550 

575 
675 
780 
900 
900 

1,030 
1,170 
1,450 
1,930 
2,370 

2,760 


Nov. 


3,270 
5,240 
2,960 
2,010 
1,530 

1,100 
1,030 
900 
675 
600 

525 
675 
625 
550 
502 

435 
390 
390 
368 
322 

268 
228 
252 
157 
202 

3,950 
5,370 
3,830 
2,600 
1,770 


Dec. 


1,170 
1,030 
725 
550 
525 

675 
2,860 
1 ,850 
4,070 
3,73ii 

2,280 
1,610 
2,370 
2,370 
1,610 

1,170 

960 
780 
650 
550 

500 
440 
400 
400 
340 

320 
300 
280 
260 
240 

220 


Jan. 


220 
220 
220 
220 
240 

£60 
300 
400 
1,200 
2,600 

2,460 
1,930 
1,530 
1,170 
900 

575 
45S 
502 
675 
900 

1,380 
1,610 
1,450 
1,310 
840 

600 
500 
420 
S40 
30O 

280 


Feb. 


345 
575 
725 
1,450 

960 

1,450 
780 
575 
480 
525 

550 
525 
600 
460 
420 

420 
420 
400 
400 
420 

440 
500 
525 
525 
502 
435 
4-35 
390 
345 


Mar. 


Apr. 


435 
525 
550 
650 
1,600 

3,600 
2,280 
2,100 
1,770 
2,660 
3,490 
8,910 
6,860 
4,200 
2,860 

3,380 
4,720 
3,710 
3,600 
6,380 
5,240 
2,960 
1,770 
1,610 
1,770 

1,850 
1,690 
1,610 
1,010 
1,450 

1,240 


900 
625 
575 
780 
840 

1,310 
1,380 
1,170 
1,100 

1,030 

1,030 
1,100 
1,030 
1,030 
1,030 

1,100 
1.030 
1,240 
1,310 
1,380 

1,310 
1,240 
1,100 
1,100 
1,100 

1,855 
1,530 
1,310 
1,170 
1,170 


May 


2,280 
2,010 
1,850 
1,930 
2,010 

1,930 
1,850 
1,770 
1,770 
1,610 

1,610 
2,280 
1,450 
1,100 
900 
725 
625 
525 
480 
458 

600 
725 
625 
502 
458 
435 
345 
292 
260' 
228 

213 


June 


178 
185 
345 
675 
550 

390 
300 
280 
268 
268 
292 
345 
322 
345 
625 

2,100 
6,860 
7,020 
3,600 
2,660 

1,850 
1,610 
1,380 
1,100 
840 
625 
525 
412 
322 
322, 


July 


Aug. 


322 
435 
810 
675 
435 

435 
435 
322 
26S 
213 

178 
168 
157 
168 
280 

202 
168 
150 
144 
120 
115 
100 
95 
108 
108 

100 
95 
82 
90 

100 

575 


Sept. 


525 
480 
502 
435 
480 

502 
1,170 
840 
900 
1,030 

900 
1,450 
1,170 
1,080 
900 
780 
675 
550 
780 
725 
675 
575 
502 
•  412 
345 
220 
150 
126 
120 
168 
675 


Discharge  does  not  include  the  water  diverted  from  the  Quemahoning  Reservoir.  Discharge 
Dec  -  19  to  Jan.  10,  Jan.  26-31,  Feb.  13-22  and  Mar.  4-6  estimated,  because  of  ice,  from  dis- 
charge measurement,  weather  records  and  study  of  gage  height  graph. 
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MonMv  mscUrge  of  Stony  Creole  at  ^nsto^n.Jor  ».  period  OctoUr  l,  1918,  to  September 


Month 


1918-1919 


October  __ 
November 
December  . 
January  _ 
February 
March 

April   

May  

June   

July   

August  ___ 
September 


The  year 


Drainage  area,   468   square  miles) 


Discharge  in  Second-fect 


Maximum  Minimum 


840 
,100 
,590 
,850 
,460 

725 
,050 

780 

480 
lli'.i 


5,650 


50 
120 
213 
::os 
L57 
461 
213 
890 
95 
<j5 
66 
38 


38 


Mean 


137 
326 
1,090 
1,020 
451 
932 
366 
1,680 
291 
208 
200 
-(, 


570 


Run-Off 


Second-feet 
per  square 
mile 


0.417 
.797 
2.50 
2.46 
1.23 
2.20 
1.03 
3.76 
.818 
.568 
.594 
.353 


Depth  in 
inches 


0.48 
.89 
2.88 
2,84 
1.28 
2.54 
•  1.15 
4.31 
.91 
.65 
.68 
.39 


1.40 


19.03 


'  NOTE-Diseharge  does  not  include  the  water  diverted  from  the  Quemahoning  Reservoir. 
Run-off  includes  the  quantity  of  water  diverted  from  the  reservoir. 


Month 


1019-1920 


October  ._ 

November  - 
December  __ 
January  ___ 
February  __ 

March   

April   

May   

June   

July   

August 
September  . 


The  year 


Discharge  in  Second-feet 


Maximum 


,760 
,370 
,070 
,600 
,450 
,910 
,850 

,L'MI 

,020 
840 

,450 
675 


8,910 


Minimum 


70 
157 

220 
220 
345 
435 
575 
213 
178 
X2 
120 
120 


70 


Mean 


Run-Off 


703 
1,430 
1,110 

839 
569 
2,810 
1,130 
1,090 
1,220 
248 
638 
372 


1,010 


Second-feet 
per  square 
mile 


1.55 
3.14 
2.63 
2.10 
1.51 
6.28 
2.72 
2^61 
2.86 

.761 
1.60 
1.04 


Depth  to 

inches 


2.40 


1.79 

3.50 
3.03 
2.42 
1.63 
7.24 
3.04 
3.01 
3.19 
.88 
1.84 
1.16 


32.73 


NOTE-Discharge  does  not  include  the  water  diverted  from  the  Quemahoning  Reservoir. 
Run-off  includes  the  quantity  of  water  diverted  from  the  reservoir. 
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OHIO  BASIN — STATION  NO.  16 


BLACKLICK  CREEK  AT  BLACKLICK 


Location. — At  three-span  steel  highway  bridge,  about  one-quarter 
of  a  mile  north  of  the  Pennsylvania  Kailroad  Station,  Blacklick, 
Indiana  County. 

Drainage  Area. — 386  square  miles. 

Records  Available. — August  16,  1904,  to  December  31,  1905,  and 
January  8,  1907,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  Miss  Carrie  Kelley. 

Discharge  Measurements. — Made  from  upstream  side  of  bridge  or 
by  wading. 

Channel  and  Control. — Right  bank  is  high  and  not  subject  to  over- 
flow ;  left  begins  to  overflow  at  a  stage  *of  about  12.0  feet.  Bed  is 
composed  of  sand,  gravel  and  boulders.  Control  is  at  a  riffle  about 
200  feet  below  gage ;  may  shift  occasionally. 

■  Extremes  of  Discharge. — 1918-1919:  Maximum  stage  observed  dur- 
ing the  year,  7.90  feet  at  7  a.  m.  October  31  (discharge,  7,370  second- 
feet)  ;  minimum,  2.20  feet  July  9  (discharge,  42  second-feet). 

1919-1920 :  Maximum  stage  during  the  y^ar,  10.5  feet  observed  at 
6  p.  m.  June  17  (discharge,  about  13,700  second-feet) ;  minimum, 
2.20  feet  several  times  in  July,  August  and  September;  (discharge, 
42  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

A  ccuracy.- — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  fairly  well  defined  below  10,000  second-feet. 
Gage  read  to  quarter-tenths  twice  daily.  Daily  discharge  ascertained 
by  applying  daily  mean  gage  height  to  rating  table.    Results  good. 


Discharge  Measurements  of  Blacklick  Creek  at,  BlaoMiclc.  during  the  period  October  1,  IBIS,  to 

September  SO,  1920 


No. 

Date 

Made  by— 

Gage 

Discharge 

height 

1919 

Feet 

Sec -ft. 

36 

July  18 

3.14 

429 

1920 

37 

Jan.  6a 

B.  A.  Knight   

2.68 

168 

38 

Feb.  4a 

J.  M.  Snavely    —     

a. 66 

707 

::■> 

Mar.  4 

do 

4.06 

1,080 

40 

May  27 

R.   J.   Ferris    _ 

2.75 

234 

a  Measurement  made  through  partial  ice  cover. 
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Daily  Mean  Gage  Height,  in  feet,  of  BlacUick  Creek  at  Blacklick,  for  the  period  October  1, 

1918,  to  September  30,  1920 


Day 

Oct. 

N 

Dec. 

J  an . 

Feb. 

Alar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

3.95 

1 



2 

60 

5.30 

2.90 

5.60 

9  on 
z  .yu 

5 

25 

80 

0 

yo 

2.50 

2. '30 

2 

2.58 

4.60 

2.75 

7.10 

2.80 

4 

25 

2 

7'- 

3.50 

or 
Oi> 

9  -it 

9  Qn 

O.  DV 

3 

2.55 

4.10 

2.85 

5.45 

2.85 

4 

05 

2 

75 

3.25 

2 

85 

2.30 

2.30 

3.30 

4 

2.58 

3.75 

2.S5 

4.50 

3.00 

3 

78 

2 

3.15 

2 

1;.- 

2.25 

2.28 

3.00 

5 

2.48 

3.6S 

2.85 

3.90 

2.95 

3 

72 

2 

3.05 

2 

63 

2.25 

2.45 

2.88 

6 

3.95 

3.45 

2.90 

3.82 

2.55 

3 

75 

2 

70 

2.95 

2 

73 

0  9*7 

A  9£ 

7 



3.50 

■ . .  oo 

2  75 

3.80 

2.70 

3 

55 

2 

72 

2 

■77 

2.25 

3.50 

2.70 

8 

3 

".7 

3.18 

2.95 

3^65 

2.80 

Q 
O 

Mi 

2 

70 

4.00 

2 

i 

2.25 

3.00 

2.65 

9 

2.90 

3.20 

3.00 

3.40 

2.45 

3 

90 

2 

60 

6.20 

2 

55 

2.20 

2.70 

2.60 

10 

3.00 

3.00 

3.10 

2.60 

4 

15 

2 

60 

7.40 

2 

65 

2.30 

2.60 

2.5? 

11 

2.90 

3.50 

3.30 

2.40 

3 

85 

2 

75' 

6.00 

2 

53 

2.50 

9  AO 

12 

2 

70 

9-  Sfi 

2  90 

2'.  60 

3 

62 

3 

35 

4.97 

2 

45 

2.43 

2.40 

2.50 

13 



2 

80 

2.82 

4.65 

2!  95 

2^55 

3 

50 

0 

1  1 1 

4^45 

2 

35 

2.60 

3.35 

2.52 

]  4 

75 

2.70 

4.68 

3.05 

2.80 

3 

40 

2 

90 

4.10 

2 

40 

3.15 

2.90 

2.45 

15 

I 

65 

2.70 

5.05 

3.32 

3.20 

3 

40 

2 

92 

3.85 

2 

35 

4.95 

2.68 

2.40 

16 

2 

58 

2.62 

4.50 

3.30 

2.85 

3 

20 

3 

00 

O.O/ 

2 

77 

a  Tn 

2  40 

17 

2 

56 

2.80 

4.10 

3.30 

2.80 

3 

90 

3 

1  i.5 

5.30 

2 

70 

S.00 

5.65 

2.4" 

IS 

2 

50 

4.48 

3^85 

3^45 

2.65 

4 

K> 

3 

l<l) 

4.83 

2 

50 

3.12 

4.00 

2.32 

19 

2 

50 

4.85 

3.50 

3.50 

2.45 

4 

03 

2 

90 

4.17 

2 

35 

2.98 

3.82 

2.30 

20 

2 

55 

5.08 

3.45 

3.25 

2.45 

3 

85 

2 

85 

4.00 

3 

05 

2.82 

3.45 

2.60 

21 

3 

30 

4.75 

3.32 

3.25 

2.80 

3 

65 

.  2 

92 

5.30 

2.75 

2.72 

9  fin 

22 

3 

05 

A 

A  If) 

3  30 

2.90 

3 

45 

2 

82 

5.15 

2.S5 

2.70 

3.20 

2.45 

23 

2 

90 

4.05 

9.10 

i'.12 

3 

20 

2 

72 

4.65 

2.35 

3.10 

3!  05 

2.48 

24 

2 

85 

3.60 

4.50 

3.62 

3 

15 

3 

00 

4.50' 

2.33 

2.8? 

2.90 

3.10 

25 

2 

80 

3.50 

4.65 

3.75 

3 

05 

3 

H5 

4.65 

2.40 

2.52 

3.65 

2.75 

26 

3 

85 

3.38 

4.15 

4.70 

3 

05 

2 

98 

4.20 

3.05 

2.45' 

3.25 

2.60 

27 

3 

90 

3.15 

3.95 

4.10 

3 

10 

2 

85 

3.90 

4.20 

2.40 

3.20 

2.40 

28 

3 

60 

3.20 

3.60 

"~S~A0 

3.95 

3 

35 

2 

90 

3.63 

3.25 

2.50 

3.05 

2.38 

29 

4 

05 

3.20 

3.50 

3.38 

2 

!i.3 

2 

85 

3.40 

2 

s 

2.02 

2.90 

2.32 

30 

4 

50 

3.05 

3.35 

3.20 

2 

95 

2 

80 

3.23 

2.65 

2.35 

3.85 

2.3(1 

31 

7 

30 

3.45 

3.15 

2 

90 

— 

3.05 

2.35 

4.60 

NOTE — Gage  height  Oct.  10  and  11,  and  Jan.  23-27  not  observed. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

2.81 

2.50 

5.81 

3.95 

2.90 

2.95 

2.93 

3.10 

4.60 

2.48 

3.21 

3.00 

3  ~-Y.~.~~S7 

2.45 

6.56 

3.60 

2.82 

3.00 

3.00 

3.06 

4.10 

2.48 

3.21 

2.5S 

2.6C 

3   

2.40 

5.41 

3.40 

2.71 

3.32 

3.01 

3.00 

3.88 

2.48 

3.03 

2.40 

2.40 

2.32 

4.72 

3. 05 

2.85 

3.60 

4.40 

3.00 

3.65 

2.48 

3.05 

2.30* 

2.41 

5   — 

2.30 

4.44 

3.20 

2.76 

3.48 

7.47 

2.92 

3.46 

2.78 

2.85 

2.30 

2.28 

2.95 

4.05 

3.37 

2.70 

3.45 

6.19 

3.41 

3.31 

2.81 

2.80 

2.30 

2.21 

7 

3.10 

3.75 

4.99 

2.71 

3.40 

4.90 

3.45 

3.20 

2.58 

3.25 

2.45 

2.40 

2.70 

3.55 

4.52 

2.95 

3.30 

4.35 

3.34 

3.10 

2.52' 

3.20 

2.30 

2.30 

2.65 

3.40 

4.55 

4.59 

3.24 

4.00 

3.30 

3.05 

2.52 

2.95 

2.55 

2.32 

10  l~~~~T. 

3.20 

3.22 

4.90 

5.39 

3.30 

4.16 

3.28 

2.95 

2.48 

2.75 

3.02 

3.38 

3.35 

3.41 

4.25 

4.63 

3.30 

5.38 

3.25 

2.95 

2.30 

2.85 

2.90 

3.65 

12 

4.00 

3.52 

4.10 

4.15 

3.28 

7.19 

3.15' 

3.00 

2.34 

2.68 

2.61 

3.12 

13   

3.58 

3.45 

4.90 

3.90 

3.50 

7.35 

3.65 

3.15 

2.65 

2.70 

2.51 

3.25 

14   

3.62 

3.22 

5.29 

3.45 

3.51 

5.36 

3.28 

3.18 

2.71 

2.60 

2.50 

2.88 

4.05 

3.12 

4.60 

3.28 

3.60 

4.79 

3.09 

2.92 

2.73 

2.62 

2.50 

2.76 

16   

4.40 

3.10 

4.15 

3.10 

3.62 

5.06 

3.48 

2.86 

5.36 

2.52 

2.75 

2.66 

17    

5.31 

3.05 

3.90 

3.20 

3.82 

6.09 

4.64 

2.81 

9.14 

2.42 

2.71 

2.60 

18   

4.51 

3.00 

3.60 

3.15 

3.61 

5.19 

5.10 

2.76 

7.65 

2.48 

2.61 

2.50 

19   

4.02 

2.90 

3.61 

4.01 

3.41 

4.91 

4.55 

2.85 

4.75 

2.50 

2.71 

2.42 

20   

3.65 

2.92 

3.39 

4.73 

3.20 

5.59 

4.45 

2.88 

4.35 

2.40 

2.56 

2.40 

21  -   

3.45 

2.81 

3.56 

3.97 

3.15 

4.87 

6.32 

3.35 

4.15 

2.41 

2.50 

2.32 

22   

3.90 

2.79 

3.40 

3.85 

3.20 

4.55 

5.52 

3.27 

3.71 

2.38 

2.50 

2.3] 

23   

3.55 

2.90 

3.36 

3.68 

3.55 

4.30 

4.95 

3.00 

3.82 

2.30 

2.44 

2.30 

24                -  - 

3.35 

2.88' 

3.32 

4.10 

3.69 

4.31 

4.60 

2.89 

3.72 

2.31 

2.40 

2.30 

29   

3.22 

3.04 

3.22 

3.91 

3.40 

4.30 

4.15 

2.74 

3.31 

2.30 

2.34 

2.32 

26   

3.21 

5.64 

3.15 

3.65 

3.20 

4.21 

3.85 

2.71 

3.13 

2.22 

2.32 

2.20 

27   

3.57 

7.07 

3.10 

3.50 

3.10 

4.05 

3.92 

2.64 

3.15 

2.20 

2.25 

2.30 

28   

5.04 

5.40 

3.18 

S.40 

3.10 

3.70 

4.48 

2.60 

2.82 

2.20 

2.25 

3.32 

■29  -   

4.30 

4.65 

2.95 

3.26 

3.05 

3.48 

4.25 

2.52 

2.85 

2.21 

2.30 

2.62 

30   

3.96 

4.43 

2.92 

3.20 

3.35 

4.00 

2.55 

3.08 

2.20 

2.22 

3.00 

31   

4.60 

2.88 

3.11 

3.25 

2.50 

  _ 

2.60 

3.28 

NOTE — Stage — discharge  relation  Dec.  19  to  Jan.  6  and  Eeb.  14-21  affected  by  ice. 
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mlu   discharge,  in   second-feet,  of  Blacklick  Creek   at   BlacWcTc,   for  the  period   October  1, 

WIS,  to  September  SO,  1'JZO 


Day 


1918-1919 


Oct.  Nov. 


160 
153 
143 
153 
118 

950 

625 
365 
290 
260 

230 
200 
245 
222 
180 

1531 
142 
1251 
125 
143 

500 
365 
290 
268 
245 
872 
910 
690 
1,030 
1,420 

6,110 


2,380 
1.520 
1,&7Q 
798 
700 

592 
560 
445 
445 
340 

290 
245 
254 
200 
200 

168 
245 
1,420 
1,730 
2,090 

1,730 
1,240 
1,030 
690 
625 

560 
418 
445 
445 
365 


Doc. 


222 
268 
268 
268 

290 
222 
315 
340 
340 

625' 
625 
1,320 
1,620 
1,960 

1,420 
1,070 

872 
625 
593 

50O 
1 ,240 
2,090 
1,420 
1,520 

1,160 

950 
690 
629 
530 

592 


Jan. 


Fob. 


2,840 
5.690 
2,520 
1,420 
910 

835 
835 
725 
560 
390 

500 
290 
315 
365 
500 

500 
500 
592' 
625 
472 

472 
500 
540 
1,300 
1,000 

760 
670 
560 
560 
445 

418 


290 
24.5 
268 
340 
315 

142 

200 
245 
108 
160 

90 
160 
142 
245 
445 

268 
245 
180 
108 
108 

245 
290 
1,070 
690 
798 

1,620 
1,070 
950 


Mar. 


Apr. 


2,230 
l'.160 
1,030 
835 
760 

798 
658 
500 
910 
1,160 

872 
690 
62:5 
560 

360 

445 
910 
1,520 
1,030 
872 

725 
592 
445 
418 

365 

365 
390 
530 
313 
315 

290 


May 


245 
209 
223 
268 
281 

200 

209 
200 
160 
160 

223 
530, 
340 
290 
300 

340 
365 
340 
290 
268 

300 
254 
209 
340 
365 

330 
368 
290 
268 
245 


June  July 


390 
625 
472 
418 
365 

315 

593 
990 
3,880 
6.320 

3,510 
1.960 
1,330 
1,070 
872 

872 
2,380 
1,730 
1,160 

990 

2,380 
3,230 
1,520 
1,420 
1 ,520 

1,160 
910 
725. 
560 
473 

365 


315 
268 
268 
180 
173 

214 
150 
125 
143 
180 

136 
108 
76 
90 
76 

333 
200 
125 
76 
365 

222 
142 
76 
71 
90 

365 
1,160 
472 
245 
180 


125 
109 

63 
52 
53 

57 
52 
52 
42 
63 

125 
100 
160 
418 
1,960 

1,620 
690 

390 
330 
254 

209 
200 
300 
268 
132 

108 
90 
125 
168 
76 

76 


Aug.  Sept 


63 
63 
63 
59 
108 

1,240 
625 
340 
200 
160 

125 
90 
530 
290 
192 

160 
3,840 
990 
835 
592 
390 
445 
365 
290 
725 
472' 
445 
365 
290 
872 
1,520 


"  NOTE-Discharge  Oct.  10  and  11  interpolated  from  discharge  graph.  Discharge  Jan. 
estimated  by  comparison  with  Stony  Creek  di  charge  at  Johnstown. 


23-27 


Day 


1919-1920 


6 

7  __ 


11   — 

13   

13   

14   '  — 

15    


26 
87 
28 
29 
30 

31 


Oct. 


125 
108 
90 
68 
63 

315 
390 
200 
180 
445 

53* 
990 
690 
690 
1,030 

1,330 

2,380 
1,420 
990 
725 

592 
910 
658 
530 
445 

445 
658 
1,960 
1,240 
950 

1,520 


Nov. 


3,160 
4,660 
2,520 
1,620 
1,330 

1,030 
798 
658 
560 
445 

560 
625 
592 
445 
390 

390 

365 
340 
390 
300 

290 
240 
390 
280 
365 

3,810 
5,690 
2.SB0 
1,580 
1,330 


Dec. 


950 
725 
560 
365 
445 

530 
1,960 
1,420 
1,520 
1,840 

1,160 
1,070 
1,840 
2,380 
1,520 

1,160 
910 
690 
550 
500 

440 
400 
360 
340 

320 

260 
240 
240 
220 
200 

180 


Jan. 


160 
140 
140 
140 
140 

160 
160 
240 
850 
3,520 

1,520 
1,160 
910 
592 
500 

390 
445 
418 
990 
1,620 

950 
873 
760 
1,070 
910 

725 
625 
560 
472 
445 

390 


Feb. 


315 

340 
500 
690 
625 

592 
560 
500 
472 
500 

500 
500 
625 
600 
550 

500 
500 
440 
140 
400 

400 
445 
658 
760 
560 

445 
390 
390 
365 


Mar. 


315 
340 
340 
1,330 
6,530 

3,880 
1,840 
1,330 
990 
1,160 

2,520 
5,900 
6,320 
2,520 
1,730 

2,090 
3,690 
2,230 
1,840 
2,840 

1,840 
1,520 
1,240 
1,240 
1,240 

1,160 
1,030 
760 
623 
530 

472 


Apr. 


390 
365 
340 
340 
300 

660 
592 
,530 
500 
500 

472 
418 
725 
500 
390 

625 
1,520 
2,090 
1,520 
1,330 

4,060 
2,680 
1,960 
1,520 
1,160 

873 
910 
1,420 
1,160 


May 


1,520 
1,070 
910 
735 
592 

500 
445 
390 
365 
313 

315 
3401 
418 
445: 
300 

272 
350 
327 
368' 
381 

530 
472 
340 
286 
218 

20-1 
176 
160 
133 
142 

125 


June 


118 
118 
118 
118 

236 

250 
161 
133 
138 
118 

63 
78 
180 
304 
212 

2,520 

9,990 
6,740 
1,730 
1,330 

1,160 
760 
835 
760 
500 

418 
418 
254 
266 
390 


July 


445 
445 
365 
365 
268 

245 
473 
445 
315 
222 

368 
192' 
200 
160 
168 
132 

97 
118 
125 

90 

94 

85 
63 
66 
63 

46 
42 
42 
44 
42 

160 


AUg. 


NOTE-Discharge  Dec.  19  to  Jan.  6  and  Feb.  14-21  estimated  because  of  ice  from  discharge 
measurements,  weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  Blacklick  Creek  at  BlacUick,  for  the  period  October  1,  1918,  io 

September  30,  1920 
(Drainage  area,   386  square  miles)  


Month 


1918-1919 


October 
November 
December 
January.  ... 
February  - 

March   

April   

May   

June   

July   

August  — 
September 


Discharge  in  Second-feet 


Maximum 


The  year 


October 
November 
December  _ 
January  - 
February 

March   

April   

May   

June   

July   

August  — 
September 


1919-1920 


The  year 


Minimum 


6,110 

118 

2,380 

168 

2,090 

222 

5,690 

290 

1,620 

90 

2,230 

290 

580 

160 

6,320 

315 

1,160 

71 

1,960 

42 

2,840 

59 

950 

63 

6,320 

42 

380 
690 
380 
520 
760 
530 
.060 
520 
990 
472 
500 
725 


9,990 


63 
240 
180 
140 
315 
315 
300 
125 
63 
42 
46 
42 

42 


Kun-off 


Mean 


570 
777 
809 
923 
394 
738 
277 
1,400 
217 
276 
508 
206 


Second-feet 
per  square 
mile 


595 


731 
1,210 
816 
677 
502 
1,980 
1,020 
411 
1,010 
189 
145 
189 

741 


Depth  in 
inches 


1.48 

2.01 
2.10 
2.39 
1.02 
1.91 

.718 
3.63 

.562 

.715 
1.32 

.534 


1.54 


1.89 
3.13 
2.11 
1.75 
1.30 
5.13 
2.67 
1.06 
2.62 
.490 
.376 
.490 

1.92 


OHIO  BASIN — STATION  NO.  17 


LOYALHANNA  CREEK  AT  NEW  ALEXANDRIA 


Location.— At  single-span  wooden  covered  highway  bridge,  New 
Alexandria,  Westmoreland  County. 
Drainage  Area. — 264  square  miles. 

Records  Available.— August  17,  1913,  to  August  31,  1918,  and 
August  7,  1919,  to  September  30,  1920. 

Gage  —Standard  chain  attached  to  upstream  side  of  bridge ;  read 
by  E.  E.  Huffman.  Elevation  of  gage  zero  917.2G  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurements.— Made  from  upstream  side  of  bridge  or 

by  wading. 
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Channel  and  Control. — Banks  are  high  and  do  not  overflow.  Bed  is 
composed  of  gravel  and  boulders.  Control  for  low  stages  is  at  a 
gravel  riffle  about  50  feet  below  gage ;  practically  permanent.  Medium 
and  high  stage  control  is  at  a  riffle,  about  1,300  feet  below  gage, 
composed  of  gravel  and  boulders ;  probably  permanent. 

Extremes  of  Discharge. — 1919-1920:  Maximum  stage  during  the 
year,  8.70  feet  observed  at  3  p.  m.  June  17  (discharge,  5,520  second- 
feet)  ;  minimum,  1.49  feet  at  8  a.  m.  October  5  (discharge,  47  second- 
feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Bating  curve  well  defined  below  1,000  second-feet  and  fairly 
well  defined  between  1,000  and  4,000  second-feet.  Gage  read  to 
hundredths  twice  daily.  Daily  discharge  ascertained  by  applying 
daily  mean  gage  height  to  rating  table.  Besults  good. 


Discharge  Measurements  of  Loyalhanna  Creek  at  New  Alexandria,  during  the  period  October  1, 

1918,  to  September  30,  1920 


No. 

Date 

Made  (by- 

Gage 

Discharge 

height 

If  19 

Feet 

Sec. -ft. 

14 

Aug.  7a 

Peterson  &  Landis     

1.97 

149 

1920 

225 

15 

Jan.  7b 

B.  A.  Knight   

3.03 

10 

Mar.  5 

J.   Mi.  Snavely     

6.60 

3,230 

ir 

Apr.  19 

do 

3.65 

947 

18 

May  24 

do 

2.51 

340 

a  Measurement  made  by  wading  200  feet  above  gage, 
b  Measurement  made  through  complete  ice  cover. 
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Daily  Mean  Gage  Height,  in  feet,  of  Loyalhanna  Creek  at  New  Alexandria,  for  the  period 
October  1,  1918,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Stpt. 

1918-1919 

3.32 
2.74 
2.50 
2.28 
2.74 

2.04 
1.95 
1.90 
1.84 
1.80 

2.06 
1.94 
1.82 
1.76 
1.70 

i.7a 

1.67 
1.66 
1.63 
1.60 

1.69 
1.65 
1.72 
1.74 
1.66 

1.56 
1.54 
1.51 
1.50 
1.50 

l.SS 
1.66 
1.58 
1.55 

1.52 
1.57 
1.90 
1.74 
1.86 

1.96 
4.65 
21.79 
3.48 
2.12 

2.00 
3.73 
2.48 
2.91 
2.89 

2.60 
2.32 
2.16 
1.9S 
2.68 

4.70 

Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

2.00 

1   

1.52 

4.57 

3.18 

2.27 

2.15 

2.28 

2.28 

3.45 

2.02 

2.34 

4.08 

2   

1.60 

6.51 

2.95 

2.19 

2.39 

2.38 

2.36 

3.20 

1.94 

2.16 

2.76 

1.87 

3    

1.56 

4.90 

2.74 

2.81 

2.91 

2.67 

2.27 

2.99 

2.04 

2.55 

2.38 

1.78 

4                — - 

1.53 

3.75 

2.36 

4.80 

4.32 

3.89 

2.27 

2.80 

2.21 

2.44 

2.16 

1.74 

5  _   

1.52 

3.41 

2.50 

4.80 

2.97 

7.43 

2.66 

2.62 

2.50 

2.40 

2.02 

1.73 

6   

2.35 

3.02 

2.70 

3.02 

2.92 

6.18 

2.68 

2.58 

2.98 

2.02 

1.98 

1.72 

7   

2.34 

2.78 

5.97 

3.02 

2.71 

3.54 

2.68 

2.42 

2.72 

2.26 

1.98 

1.72 

8  

1.94 

2.68 

4.38 

3.54 

2.62 

3.14 

2.63 

2.36 

2.58 

2.16 

1.91 

1.70 

9   

1.90 

2.60 

4.72 

6.75 

2.49 

2.88 

2.54 

2.25 

2.83 

2.08 

1.86 

1.84 

10   

1.98 

2.40 

4.91 

5.21 

2.77 

3.16 

2.48 

2.19 

2.44 

1.97 

2.20 

2.80 

11   

1.93 

2.41 

3.84 

3.85 

3.13 

3.66 

2.46 

2.05 

2.25 

2.10 

2.22 

3.02 

12   

2.47 

2.43 

3.54 

3.27 

3.11 

5.14 

2.44 

2.23 

2.14 

2.50 

2.26 

2.5.3 

13   

2.50 

2.48 

.  4.26 

3.02 

3.42 

6.14 

2.62 

2.43 

2.49 

2.18 

2.32 

2.30 

14  .   

2.38 

2.30 

5.52 

2.79 

3.12 

4.38 

2.53 

2.51 

2.38 

1.98 

2.22 

2.12 

15   

3.18 

2.22 

4.20 

2.49 

3.67 

4.21 

2.48 

2.37 

2.12 

2.18 

2.05 

2.  OS 

16  ,  

3.52 

2.18 

3.64 

2.49 

3.22 

5.60 

2.85 

2.27 

3.14 

2.20 

2.62 

1.98 

17   

4.54 

2. 11 

3.42 

2.52 

2.93 

4.46 

3.46 

2.14 

7.64 

1.98 

2.44 

1.88 

18   

3.35 

2.10 

3.04 

3.55 

2.92 

3.76 

4.00 

2.16 

6.35 

1.86 

2.20 

1.82 

19   

3.00 

2.12 

3.06 

3.57 

2.78 

3.94 

3.57 

2.35 

4.48 

1.92 

2.08 

1.80 

20  

2.68 

2.02 

2.76 

3.61 

2.70 

4.91 

3.52 

2.36 

3.61 

1.87 

2.03 

1.61 

21   

2.49 

2.00 

2.76 

3.80 

2.69 

4.01 

3.81 

2.95 

3.30 

1.81 

2.00 

1.72 

22   

2.44 

2.06 

2.69 

3.07 

3.34 

3.63 

3.72 

2.81 

2.93 

1.76 

2.12 

1.72 

23   

2.38 

2.06 

2.57 

3.65 

3.85 

3.37 

3.52 

2.48 

2.95 

2.26 

2.20 

1.65 

24   

2.34 

2.20 

2.-54 

3.18 

4.32 

3.22 

3.34 

2.54 

2.80 

2.22 

2.02 

1.70 

25   

2.24 

3.24 

2.46 

3.79 

3.22 

3.11 

3.03 

2.44 

2.91 

1.98 

1.93 

1.68 

26   

2.34 

7.6f 

2.31 

3.04 

2.75 

3.02 

2.81 

2.28 

2.62 

1.88 

1.87 

1.66 

27   

4.22 

7.37 

2.48 

2.93 

2.48 

2.97 

2.95 

2.22 

2.36 

1.79 

1.85 

1.75 

28   

5.52 

5.04 

2.35 

2.90 

2.59 

2.79 

4.00 

2. 16 

2.20 

1.70 

1.87 

2.96 

29   

3.72 

3.99 

2.22 

2.41 

2.56 

2.58 

3.39 

2.09 

2.16 

1.71 

1.81 

2.20 

30   

3.44 

3.70 

2.24 

■  2.57 

2.46 

'3.15 

2.04 

2.22 

1.64 

1.82 

2.28 

31   

3.35 

2.35 

2.62 

2.38 

1.96 

2.65 

2.33 

NOTE— Stage-discharge  relation  Dec.  17,  1919,  to  Mar.  5,  1920,  affected  by  ice. 
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Daily  discharge,  in  second-feet,  of  Loyalhanna  Creek  at  New  Alexandria,  for  the  year  ending 

September  SO,  1920 


Day 


1919-1920 


10 

11 
12 
13 
14 
15 


Oct.    Nov.    Dee.  Jan. 


16   

17   

18   

19   

20   


21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


51 
65 
58 
53 
51 

280 

276 

14: 

130 

154 

139 
328 
340 
292 
6! 

850 
1,500 
795 
575 
430 

336 
316 
292 
276 
239 

276 
1,290 
2,260 
970 
795 

795 


1,570 
3,150 
1,780 
1,030 
795 

575 
475 
430 
385 
300 

304 
312 
332 
260 
232 

218 
194 
190 
197 
1W 

160 
178 
178 

225 


4,390 
4,060 
1,860 
1,150 
970 


685 
550 
452 
284 
340 

43C 
2,700 
1,430 
1,640 
1,780 

1,030 
850 
1,360 
2,260 
1,290 

910 
795 
575 
630 

45: 

452 
430 
362 
362 
324 

264 
332 
280 
232 
239 

•280 


Feb. 


250 
222 
190 
160 
160 

190 
260 
600 
1,200 
1,900 

1,030 
740 
500 
360 
260 

240 
240 
240 
260 
300 

340 
600 
910 
2,020 
1,030 

575 
550 
525 
304 
362 


Mar.  Apr 


208 
296 
525 
1,360 
550 

480 
380 
300 
280 
260 

220 
220 
220 
200 
200 

190 
190 
180 
160 
160 

140 
140 
140 
160 
160 

180 
180 
190 
190 


190 
220 
280 
700 
3,200 


850 
630 
525 
685 

970 
1,940 
2,790 
1,430 
1,290 

2,3140 
1,500 
1,030 
1,090 
1.780 

1,150 
910 
795 
685 
630 

575 
550 
475 
385 
324 

292 


May 


253 
284 
250 
250 
408 

430 
430 
408 
362 
332 

324! 
316 
385 
362 
332 

500 
850 
1,150 
910 
850 

1,030 
970 
850 
740 
575 

475 
550 
1,150 
795 
685 


June 


July 


795 
685 
575 
475 
385 

362 
308 
284 
242 
222 

175 
236 
312 
340 
288 

250 
204 
211 
280 
284 

550 
475 
332 
362 
316 

253 
232 
211 
187 
172 

148 


166 
142 
172 
228 
340 

575 
430 
385 
500 
316 

242 
204 
336 
292 
197 

630 
4,280 
3,060 
1,500 

910 

740 
550 
550 
475 
525 

385 
284 
225 
211 
232 


Aug. 


276 
211 
362 
316 
300 

166 
246 
211 
184 
151 

190 

340 
218 
154 
218 

225 
154 
120 
136 
122 

108 
96 
246 
232 
154 

125 
103 

83 
85 
72 

4081 


Sept. 


1,220 
452 
292 
211 
166 

154 
154 
133 
120 
225 

232 
246 
268 
232 
175 

385 
316 
225 
184 
169 

160 
197 
225 
166 
139 

122 
118 
122 
108 
110 

272 


NOTE— 'Discharge  Jan.  3-10,  13-22  and  Feb.  6  to  Mar.  9  estimated,  because  of  ice, 
discharge  measurements,  weather  records  and  study  of  gage  height  graph. 


from 


Monthly   Discharge   of  Loyalhanna   Creek   at   New   Alexandria,  for   the  year  ending  September 

30,  1020 

(Drainage  area,   264  square  miles)   


Month 


1919-1920 


October  -. 
November 
December  . 
January  . 
February 
March  .„ 

April   

May   

June   

July   

August 
September 


Discharge  in  Second-feet 


Maximum 


The  Year 


260 
390 
700 
,020 
,360 
200 
150 
795 
280 
408 
220 
575 


4,390 


Minimum 


51 
160 
232 
160 
140 
190 
250 
148 
142 

72 
108 

72 


51 


Mean 


485 
892 
774 
545 
278 
1,070 
574 
327 
636 
194 
235 
172 


516 


Run-off 


Second-feet 
per  square 
mile 


1.84 
3.38 
2.93 
2.06 
1.05 
4.05 
2.17 
1.24 
2.41 
.735 
.890 
.652 


1.95 


Depth  in 
inches 
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OHIO  BASIN— STATION  NO.  18 


KISKIMINITAS  RIVER  AT  AVONMORE 


Location.— At  four-span  steel  highway  bridge,  Avonmore,  West- 
moreland County. 

Drainage  Area.— -1,720  square  miles. 

Records  Available.— May  29,  1907,  to  September  30,  1920. 

Ga^e— Standard  chain  attached  to  doAvnstream  side  of  bridge; 
read  by  J.  H.  Shupe.  Elevation  of  gage  zero  806.64  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements— Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Eight  bank  is  high  and  not  subject  to  over- 
flow; left  is  low  and  overflows  at  high  stages.  Bed  is  composed  of 
gravel.  Control  is  at  the  first  of  a  series  of  riffles  about  500  feet 
below  gage;  probably  permanent. 

Extremes  of  Discharge.— -1918-1919 :  Maximum  stage  observed  dur- 
ing the  year,  15.47  feet  at  4.45  p.  m.  January  2  (discharge,  22,200 
second-feet)  ;  minimum,  2.49  feet  July  8-10  (discharge,  326  second- 
feet). 

1919-1920:  Maximum  stage  during  the  year,  estimated  from  hy 
drograph,  20.3  feet  at  2  a.  m.  November  27  (discharge,  37,700  second- 
feet)  ;  minimum,  2.55  feet  at  8.45  a.  m.  October  1  (discharge,  352 
second-feet). 

Ice.— Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  fairly  well  defined  below  30,000  second-feet. 
Gage  read  to  half  tenths  twice  daily;  during  high  stages  more  fre- 
quently. Daily  discharge  ascertained  by  applying  daily  mean  gage 
height  to  rating  table.  Results  fair. 


Discharge  Measurements  of  Kiskimimtos  River  at  Avonmore,  during  the  period  October  J,  WIS, 

to  September  30,  1920 


No. 

Date 

Made  by — 

30 

1.919 
July  26 

Ferris  &  Snavely  . 

37 

1920 
May  11 

Gage 
height 


Foot 
3.00 


4.34 


Discharge 


Sec. -ft. 
682 


1.630 
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DwU.11  Mean  Gage  Height,  in  feet,  of  Kiskiminitas  River  at  Avonmore,  for  the  period 
October  1,  1918,  to  September  SO,  1920   


Day 


1918-1919 


6   

7   

8  

9   

10   


il 

'iii 
13 
14 
ia 

1(5 
17 
18 
19 
30 

21 
23 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Oct.  Nov 


1919-1920 


1 
2 


10 

11 
12 
13 
14 
15 

16 

17 
18 
19 
20 

21 

:<:.: 
24 
25 

26 
27 
28 
29 
30 

31 


2.92 
2.87 
2.85 
2.82 
2.82 

4.32 
5.87 
4.45 

3.85 
3.5S 

3.39 
3.27 
3.27 
3.21 
3,10 

2.98 
2.92 
2.85 
2.75 


3.35 
3.72 
3.38 
3.18 
3.15 

3.95 
4.85 
4.40 
4.62 
4.98 

13.90 


8.68 
2.82 
2.88 
2.75 
2.65 

2.80 
4.72 
3.98 
3.42 
3.42 

4.40 
5.30 
5.50 
4.95 
5.95 

6.80 
9.0C 
7.78 

6.35 
51.52 

4.92 
4.82 
4.95 
4.62 
4.55 

4.30 
5.40 
8.87 
8.21 
7.10 

6.66 


Dec. 


9.30 
7.32 
6.15 
5.48 
5.12 

4.60 
4.32 
4.12 
3.98 
3.90 

3.70 
3.52 
3.42 
3.35 
3.30 

3.22 
3.25 
5.95 
7.70 
8.10 

8.38 
7.38 
6.42 
5i.70 
5.25 

4 

4.55 
4.30 
4.35 
4.32 


10.31 
13.78 
11.32 
9.20 
8.18 

7.12 
6.35 
5.78 
51.32 
4. 98 

4 

5.22 
5.20 
5.08 
4.70 

4.48 
4.30 
4.18 
4.08 
4.00 


3.75' 
3.82 
3.98 
4.1 

10.9 
17.88 
12.  oa 
9.39 
8.25 


Jan. 


4.05 
3.85 
3.68 
3.78 
3.82 

3.72 
3.98 
3.95 
4.92 
6.10 

7.55 
8.60 
8.00 
9.25 
10.20 

8.78 
7.65 

e.s; 

6.10 
5.62 

5.25 
5.82 
10.50 
8.40 
8.05 

7.80 
6 
6.30 
5.95 
5 

5.32 


7.32 
6.40 
5.88! 
5.15 
5.02 

5.02 
8.59 
9.45 
8.72 
10.9.'i 


7.70 
8.38 
11.48 
9.28 

7.30 
9.20 
11.75 
11.95 
11.52 

10.68 
10.72 
10.30 
10.40 
10.05 

9.50 
9.60 
9.65 
9.20 


.69 


8.15 
15.38 
11.55 

9.35 
7.25 

6.78 
6. 
6.22 
5.70 
5.22 

5.0u 
4.70 
4.40 
4.62 
5.38 

5.12 
4.82 
5.10 
5.80 
5.60 

•5.28 
5.02 
4.98 
8.08 
7.43 

6.60 
6.08 
5.62 
5.32 
5.08 

4.85 


8.48 
7.58 
7.70 
7.98 

7.75 
7.92 
8.25 
11.84 
14.33 

10.27 
9.90 
9.70 
9.60 
9.48 

9.48 
9.45 
9.50 
9.42 
9.38 

9.38 
9.32 
9.35 
9.35 
9.30 

9.30 
9.30 
9.30 
9.30 
9.30 

9.30 


eb. 

Mar. 

Apr. 

1 

May  | 

June  t 

4.57 

8.32 

4.28 

4.43 

5.14 

4'.  10 

8^57 

4^05 

5.11 

4.66 

4.07 

7.37 

3.95 

5.33 

4.34 

4.24 

6.37 

3.98 

4.75 

4.09 

4.40 

6.24 

4.08 

4.55 

3.84 

4.14 

6.54 

3.98 

4.41 

3.72 

3!  77 

6.10 

3.83 

4.41 

3.56 

3.87 

5.62 

3.73 

6.08 

3.49 

3.74 

6.42 

3.63 

71.2S 

3.66 

3.54 

7  -60 

3.58 

12.93 

3.56 

4.40 

0.82 

3.61 

12.43 

3.54 

3.64 

6.27 

4.53 

10.05 

3.19 

3.90 

5.84 

4.48 

8.51 

3.06 

3.80 

5.60 

4.11 

7.55 

3.16 

4  17 

5L24 

-  4.05 

6.68 

3.22 

4.72 

5.02 

4.28 

7.08 

3.69 

4.10 

5.94 

4.58 

8.08 

4.52 

3.92 

7.02 

4.91 

9.31 

3.84 

3.84 

7.27 

4.73 

7.88 

3.50 

3.74 

6.50 

4.38 

7.95 

3.29 

3. 87 

6.04 

4.35 

9.43 

4.79 

4.64 

5.60 

4.AI 

10.28 

3.62 

6.12 

9.24 

4.25 

9.58 

3.19 

6.17 

4.94- 

4 . 58 

a.  Ch> 

9'  OA 

5.77 

4.72 

4.98 

9.23 

3.09 

8.17 

4. .54 

4.73 

7.98 

3.79 

7.50 

4.47 

4.48 

7.08 

5.46 

6.84 

5.04 

4.33 

6.31 

4.62 

4.82 

4.31 

5.68 

3.56 



4.42 

4.21 

5.21 

3.14 

4.37 

4.83 

9.30 

9.30 

5.15 

7.9t5 

3.48 

9. 30 

9.30 

4.95 

7.85 

3.40 

9.35 

9.30 

5.10 

7.00 

3.42 

9.33 

4.85 

6.42 

3.55 

9  35 

13.04 

6.1C 

5.92 

4.12 

9. 35 

12. 8C 

7.05 

5.40 

5.00 

9.35 

9^42 

6.30 

5.15 

4.58 

9.35 

7.80 

6.15 

4.92 

4.12 

9  3t 

7.35 

5.95 

4.6* 

4.45 

0  if\ 
y  ,o\ 

7  p?7 
1 .01 

5.7( 

4.5C 

4.02 

a  St 

1 1 .  0lq 

5.75 

4.32 

3.85 

9. 30 

14^52 

s!75 

*!  35 

3.70 

9.3f 

18.0C 

5.8C 

4.62 

4.08 

Q  3f 

12  5C 

6.6£ 

6.4(" 

4.78 

9  3.c 

10.0c 

5L92 

5.5C 

4.63 

y •  Ot 

10. 3f 

6.2C 

4.9J 

10.04 

9.3.c 

14.51" 

9.6! 

4^65 

16.514 

9.3? 

12.80 

10. 35 

4.45 

18.07 

y .  'X 

10. 1; 

S.0£ 

!  4.45 

1    11 . 68 

y.ot 

11.0" 

7.95 

4.6; 

»  8.85 

if  .  ■> 

r  9.6: 

"10.3." 

4.6( 

>  7.78 

9.3! 

S.li 

f     10!  % 

»  sie? 

!  6.98 

9.3! 

>  SM 

»  8.8( 

4.95 

;  6.60 

9.3.' 

>  7.9'! 

y  8.0; 

>  4.65 

*.  6.55 

9.3! 

>  7.9( 

7.3; 

4.5( 

)  5.72 

9.3« 

)  7.81 

y  6.6( 

)  4.3< 

5  5.30 

9.3< 

t  7.7( 

>  6.4- 

>•  4.1. 

>  4.92 

9.3( 

)  6.9( 

)  8.3; 

>  3.9! 

!  4.55 

9.3 

>  6.05 

)  3.8( 

)  4.25 

5.7! 

i  7.1 

>  3.6i 

5  4.45 

51.4. 

3.5 

3  

July 


Aug. 


2.94 
2.84 
2.76 
2.69 
2.64 

2.64 
2.54 
2.49 
2.49 
2.52 

2.82 
3.24 
2.82 
2.75 
5.46 

9.14 
6.36 
4.69 
4.06 
3.59 

3.49 
3.42 
3.36 
3.52 
3.19 

3.02 
2 
«.70 
3.52 
3 

2.95 


5.30 
4.45 
5.90 
5.50 
4.58 

4.18 
4.05 
4.60 
4.45 
3.95 

3. 
4.03 
3. 
3.55 
3.50 


3.72 
3.48 
3.20 
3.42' 

3.32 
3.15 
3.15. 
3.39 
2.98 

2.90 
2.90 
2.90 
2.90 
2.95 

3.82 


Sept. 


2.78 
2.75 
2.70 

2. 
2.72 

3.48 
5.42 
4.35 
3.55 

3.18 

2.92 
2.82 
4.00 
3.70 
3.42 

3.30 
8.90 
6.05 
4.72 
4.40 

4.25 
4 
5 
4.55 
5.95 

5. 

4.50 
4.20 
3.82 
4.60 

7.95 


7.25 
5.20 
4.58 
4.10 
3.82 

«3.68 
3.49 
3.20 
3.15 
3.10 

3.30 
3.10 
3.10 
3.00 
2.80 

2.82 
2.80 
2.78 
2.72 
2.82 

2.90 
2.80 
3.35 
3.38 
3.05 

2.85 
2.72 
2.55 
2.55 
2.50 


3.77 
4.60 
4.00 
3.48 
3.22 

2.98 
4.31 
4.67 
3.78 
4.35 

5.50 
4.52 
.5.. 57 
5.50 
4.62 

4.62 
5.40 
4 

4.32 
4.00 

3.80 
3.78 
3.72 
3.70 
3.45 

3.28 
3.12 
3.10 
3.10 
3.12 

4.15 


4.55 
3.75 

3.35 
3.18 


3.03 
3.05 
3.32 
3.45 
3.95 

5.79 

5.38 
5.05 
4.40 
3.95 

3.72 
3.58 
3.38 
3.20 
3.02 

3.02 
3.00 
3.00 
2.90 
2.82 

».  78 
2.75 
3.79 
4.57 
4.01 


NOTE— Stage-discharge  relation  Dec.  17,  1919,  to  Mar.  9,  1920,  affected  by  ice. 
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Daily  discharge,  in  sceond-fect,  of  Kiskiminitas  River  at  Avonmore,  for  the  period  October  1, 

101Q,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1   

540 

7,950 

1,320 

6,260 

1,860 

6,410 

1,590 

1,680 

2,360 

570 

480 

4,880 

510 

5,010 

1,160 

21,900 

1,410 

6,860 

1,320 

2, 360 

1,960 

510 

452 

2,460 

3  _   

510 

3,689 

1,090 

12,400 

1,410 

5,140 

1,320 

2,580 

1  ,5:  11 

452 

425 

1,860 

4   

480 

2,800 

1,160 

8,120 

1,500 

3,860 

1,320 

2,050 

1,410 

425 

375 

1,410 

5   

480 

2,360 

1,160 

4,880 

1,680 

3,620 

1.4LCV 

1,860 

1,160 

400 

425 

1,160 

6   

1,590 

1,860 

1.090 

4,360 

1,410 

3,990 

1,320 

1,680 

1,090 

400 

945 

1,090 

7 

3,260 

1,590 

1,320 

3,860 

1,160 

3,500 

1,150 

1,680 

1,020 

352 

2,680 

875 

8   

1,680 

1,410 

1,320 

3,620 

1,240 

2,920 

1,090 

3,500 

945 

325 

1,680 

735 

9  . 

1,160 

1,320 

2,150 

3,030 

1,090 

3,860 

1,020 

5,010 

1,090 

325 

1,020 

700 

10   

1,020 

1,240 

3,500 

2,460 

945 

5,400 

1,020 

15,400 

1,020 

3S0 

, ; 

665 

11  ...  

875 

1,090 

5,400 

2,250 

1,680 

4,360 

1,020 

14,300 

945 

480 

540 

805 

12   

770 

945 

6,860 

1,960 

1,020 

3,740 

1,770 

9,170 

735 

770 

480 

665 

13   

770 

875 

5,960 

1,680 

1,240 

3,140 

1,770 

6,710 

632 

480 

1,320 

665 

14   

735 

840 

7.7S0 

1,860 

1,160 

2,920 

1,410 

5,400 

700 

452 

1,090 

600 

15    ... 

665 

805 

9,550 

2,680 

1,770 

2,460 

1,320 

4,240 

735 

2,800 

815 

480 

16   

600 

735 

7,160 

2,360 

1,960 

2,250 

1,500 

4,750 

1,090 

7,620 

805 

480 

17   

540 

770 

5,400 

2,050 

1,410 

3,260 

1,860 

6,110 

1,7?0 

3,860 

7,310 

480 

18 

510 

3,380 

4,360 

2,360 

1,240 

4,620 

2,150 

7,950 

1,160 

1,960 

3,380 

480 

19 

452 

5,510 

3,500' 

3,140 

1,160 

5,010 

'I1, 960 

5,820 

1,020 

1,410 

1,960 

425 

20 

480 

6,110 

2,920 

2,920 

1,090 

3,990 

1  ,6-0 

5, 960 

805 

1,020 

1.6S0 

480 

21 

6,560 

O  /IRA 

O,  o80 

1,680 

8,120 

2,050 

1,500 

540 

22   

1,090 

5,140 

3,140 

2,250 

1,860 

2,920 

1,680 

9,740 

1,020 

875 

2,250 

480 

23 

875 

3  860 

10,100 

2,250 

2,460 

1 , 5(H) 

8,460 

l  oD 

840 

2,680 

QA(\ 
o'±\J 

24   

735 

si  030 

6,560 

6,110 

3,620 

2,150 

1,860 

7,160 

570 

945 

1,860 

875 

25   

700 

2',  460 

5,960 

5,140 

3,140 

1,960 

2,250 

7,780 

665 

735 

3,380 

632 

26  .   

1,320 

2,150 

5,680 

4,120 

6,260 

1,770 

1,960 

5,960 

l',160 

600 

2,920 

510 

27    . 

2,050 

1,860 

4,490 

3,500 

5,270 

1,770 

1,770 

4,750 

2,800 

480 

1,770 

425 

28   

1,680 

1,590 

3,740 

2,920 

4,360 

2,250 

1,590 

3,740 

1,860 

425 

1,600 

35B 

29   

1,860 

1,680 

3,380 

2,580 

2,050 

1,590 

3,030 

1,020 

945 

1,160 

£52 

30  

2,250 

1,590 

2,800 

2,360 

1,680 

1,500 

2,460 

700 

665 

1,860 

330 

31   

17,900 

2,580 

2,050 



1,680 

2,050 

570 

5,960 

1919-1920 

425 

9,740 

5,010 

750 

2,400 

2,600 

2,460 

5,960 

945 

2,580 

1,160 

1,860 

2    . 

480 

17,700 

3,860 

750 

3,000 

2,400 

2,250 

5,680 

875 

1,080 

1,860 

1,100 

i 

540 

11,800 

3,260 

750 

3,000 

2,  .'OH 

2,360 

4,620 

910 

3,260 

1,320 

840 

452 

7,780 

2,460 

650 

3,200 

2,400 

2,050 

3,860 

1,020 

2,800 

945 

735 

5 

400 

6,260 

2,250 

600 

3,800 

12,000 

3,500 

3,260 

1,410 

1,860 

735 

605 

6   

480 

4,750 

2,250 

600 

3,200 

15,200 

4,620 

2,680 

2,250 

1,500 

600 

632 

7   

1,960 

3,860 

6,860 

650 

2,600 

8,120 

3,740 

2,460 

1,860 

1,320 

1,590 

632 

8 

1,320 

3,140 

8,120 

950 

2,200 

5,680 

3,620 

2,150 

1,410 

1,860 

1,960 

805 

9 

875 

2,5S0 

7,01C 

1,700 

1,400 

5,140 

3,380 

1,960 

1,680 

1,680 

1,160 

910 

10 

875 

2,250 

11,100 

8,500 

1,600 

5,400 

3,030 

1,7?0 

1,320 

1,320 

1,680 

1,320 

11   

1,680 

2,050 

7,160 

9,500 

1,600 

11,300 

3*140 

1,590 

1,160 

1,160 

2,800 

3,140 

12   

2,580 

2,460 

5,54f 

7,000 

1,500 

19,500 

3,140 

1,680 

1,090 

1,320 

1,770 

2,680 

13 

2,800 

2,460 

6,560 

5,000 

1,700 

29,800 

3,140 

1,860 

1,410 

1,160 

2 , 920 

2  250 

14 

2^250 

2^360 

12,200 

s'ooc 

1,600 

14,700 

4 '24-0 

3,860 

2.05C 

1,020 

2,800 

1,080 

1^ 

3,380 

1,960 

7  950 

2  600 

1  500 

9,17C 

3^260 

2,800 

1,860 

945 

1  86C 

1  320 

16   

4,360 

1,770 

5,010 

1,900 

1.400 

9,710 

3,740 

2,250 

9,170 

1,2)40 

1,860 

1,090 

17   

7,460 

1,590 

3,800 

1,400 

1,300 

19,500 

8,460 

1,860 

25,200 

1,090 

2,080 

1,020 

lo   

5,680 

1,500 

3  000 

1,300 

1,300 

15  20( 

9,740 

1  6SC 

30,100 

945 

1  960 

ft  K 

19   

3,860 

1,410 

2,000 

1,300 

1,300 

9,360 

7,  OK 

1 , 680 

1 2 , 60( 

73J 

1,590 

735 

20   -  — 

3,800 

1,320 

1,300 

1,700 

1,300 

11,100 

5,820 

1,860 

7,160 

875 

1,320 

6C0 

21   

2,150 

1,160 

1,200 

2,400 

1.30C 

8,460 

9,930 

1,860 

5,680 

805 

1,160 

6  0 

22   

2,050  1,160 

1,100 

3,800 

\  1,400 

7,160 

9,930 

3,03C 

4,620 

700 

1,160 

600 

23   

2,250  1,160 

1,100 

4,200 

1;  i1, 500 

5,960 

7,16C 

2,150 

A  i  or 

700 

1,091 

600 

24   

1,86C 

1,320 

1,00[ 

4. 800 

!  1,600 

5,960 

5 , 960 

1 ,860 

4,12( 

87  j 

1,09C 

540 

25   

1,860 

1,410 

900 

4,400  2,60C 

5,820 

5,010 

1.77C 

3,030 

600 

910 

480 

op   

1,590 

10,900 

90C 

3,S0C 

4,200 

5,680 

4,120 

1,590 

2,580 

540 

80c 

480 

27   

3,800 

29,500 

900 

4,200 

3,600 

5,540 

3,S6C 

1.50C 

2,150 

540 

665 

452 

28  —   

7,310 
6,260 
4.75C 

4,240 

13,300 
8,120 
6,260 

900 
80C 
800 

800 

3,600 
3,000 
1,800 

2,000 

3,000 
2,800 

4,490 
3,380 
3,140 

2,680 

6,410 
5.82C 
4,880 



1,320 
1,160 
1.09C 

1,020 

1.83C 
1,500 
1,680 



540 
51C 
570 

1,160 

66E 
660 
66E 

1,500 

1,100 
1,860 
1,320 

29   

30   

31   

_  







NOTE— Discharge  Dec.  17,  1919,  to  Mar.  5,  1920,  estimated,  because  of  ice,  from  weather 
records  and  study  of  gage  height  graph. 


Monthly  Discharge  of  Kiskimimtas  Rivet   at  Avonmorc,  for  the  period  October  1,  19JS,  to 

September  no,  19S0 
(Drainage  area,  1,720  square  miles) 


Month 


19181919 


October  — 
November 
December 
January  __ 
February 

March   

April   

May   

June   

July   

August  ___ 
September 


Discharge  in  Second-feet 


Maximum 


The  year 


1919-1920 


October  _-. 
November 
December 
January  - 
February 
March  _— 

April   i. 

May   

June   

July   

August  -- 
September 


The  year 


17,900 
7,950 
10,  M) 

21,900 
6,260 
6,860 
2,250 

15,400 
2,800 
3,860 
7,310 
4,880 


21,900 


7,460 
29,500 
12,200 
9,500 
4,200 
29,800 
9,930 
5,960 
30,100 
3,260 
2,920 
3,140 


30,100 


Minimum 


452 
770 
1,090 
1,080 
945 
1,680 
1,020 
l',680 
570 
325 
375 
330 


325 


400 
1,160 
800 
600 
1,300 
2,200 
2,050 
1,020 
875 
540 
600 
452 


HHI 


Mean 


1,580 
2,670 
4,o:;o 
4,190 
2,020 


Run-off 


3,400 
1,550 
5,530 
1,190 
1,060 
1,790 
891 


2,510 


2,640 
5,-!  00 
3,780 
2,880 
2,170 
8,670 
4,860 
2,HX0 
4,560 
1,220 
1  ,  150 
1,100 


3,430 


Second-feet 
per  square 
mile 


0.919 

1.55 

2.34 

2.44 

1.17 

1.98 

.901 
3.22 

.692 

.616 
1.04 

.518 


1.46 


01.53 
3  16 
2.20 
1.67 
1.26 
5.04 
2.82 
1'.38 
2.53 
.709 
.843 
.640 


l.£ 


OHIO  BASIN — STATION  NO.  19 


ALLEGHENY  RIVER  AT  FREEPORT 


Location.— At  three-span  steel  highway  bridge,  Freeport,  Arm- 
strong County,  about  500  feet  above  mouth  of  Buffalo  Creek. 

Drainage  Area— 11,400  square  miles,  including  Buffalo  Creek. 

Records  Available.— April  16,  1873,  to  September  30,  1920. 

G-age.— -Painted  staff  on  first  pier  from  right  bank ;  read  to  tenths 
twice  daily  by  Mrs.  Anna  R.  Burtner;  during  high  stages  more 
frequently.  Elevation  of  gage  zero  734.98  feet,  United  States  Geo- 
logical Survey  datum. 

Discharge  Measurements— Made  from  downstream  side  of  bridge 

or  by  wading. 
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Channel  and  Control  .-—Banks  are  high  and  not  subject  to  overflow. 
Bed  is  composed  of  sand  and  gravel.  Control  is  at  a  riffle  about  two 
miles  below  the  station. 

Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  19.20  feet  at  8.  a.  m.  May  12;  minimum,  2.00  feet 
August  4. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  27.3  feet  at  7  p.  m.  March  13 ;  minimum,  2.2  feet  October 
3-5  and  3  p.  m.  September  24  to  3  p.  in.  September  26. 

ice.— Stage-discharge  relation  usually  affected  by  ice. 

Cooperation. — Station  is  maintained  in  cooperation  with  United 
States  Engineer  Office,  Pittsburgh. 

Discharge  Measurements   of  Allegheny   River   at  Freeport,   during  the  period   October  1.  1918, 

to  September  30,  1920 


No. 


1? 


18 


Date 


1919 
July  27 


1920 
May  11 


Made  by- 


Ferris    &  Snavely   

Buffalo  Creek  discharge 


Total 


R.  J.  Ferris   

Buffalo  Creek  discharge 

Total   


Gage 
height 


Feet 
2.85 


5.15 


Discharge 


Sec. -ft. 
4,160 
15 


4,175 


11,400 
123 

11,523 


Daily  Mean  Gage  Height,  in  feet,  of  Allegheny  River  at  Freeport,  for  the  period,  October  1, 

1918,  to  September  SO;  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb.  1 

Mar.  j 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

3.80 

2.15 

5.10 

1   

3.60 

11.24 

4.80 

7.23 

4.85 

7.05 

5.20 

6.70 

6.15 

3   

3.25 

10.19 

4.60 

12.64 

4.60 

8.40 

4.70 

7.80 

5.50 

3.35 

2.10 

4.90 

3   

3.00 

8.95 

4.25 

14.07 

4.05 

8.55 

4.10 

8.65 

5.00 

3.20 

2.10 

4.20 

4   — 

3.00 

8.15 

4.00 

12.16 

4.10 

7.80 

4.20 

8.10 

4.60 

2.95 

2.00 

3.90 

5   

3.60 

7.55 

4.00 

9.84 

4.20 

7.00 

4.00 

7.30 

4.30 

2.85 

2.15 

3.65 

S  .  

4.40 

8.20 

3.90 

8.11 

3.90 

6.90 

4.35 

7.00 

4.00 

2.70 

3.00 

3.50 

7   

6.86 

7.65 

3.90 

7.80 

3.70 

7.10 

4.57 

6.80 

3.85 

2.70 

3.50 

3.15 

S   

6.65 

6.70 

4.30 

6.90 

3.50 

6.55 

4.50 

7.45 

3.75 

2.45 

3.00 

2.90 

9    - 

5.55 

6.00 

4.23 

6.50 

3.50 

7.15 

5.10 

9.55 

3.65 

2.50 

2.75 

2.50 

10   .__  . 

5.35 

5.80 

5.26 

6.20 

3.80 

10.25 

5.60 

13.85 

4.35 

2.40 

2.70 

2.40 

11   

5.00 

5.50 

7.46 

5.90 

5.15 

11.35 

7.40 

18.70 

3.80 

2.25 

2.70 

2.50 

12   

4.40 

5.40 

7.87 

5.80 

5.70 

10.10 

10.10 

18.85 

3.55 

2.45 

2.50 

2.60 

13   

4.05 

4.80 

8.04 

5.60 

4.30 

9.05 

11.60 

16.20 

3.35 

2.40 

3.00 

2.55 

14     _  — 

4.00 

4.65 

8.86 

5.25 

4.60 

8.05 

10.45 

13.65 

3.20 

3.30 

2.75 

2.40 

15   

4.00 

4.45 

10.31 

5.10 

4.35 

7.35 

9.10 

11.55 

3.30 

3.15 

2.60 

2.30 

10   

3.90 

4.20 

11.61 

6.15 

5.20 

6.40 

8.20 

10.50 

3.55 

5.40 

2.50 

2.20 

17  — 

4.15 

4.04 

10.90 

5.60 

5.80 

7.80 

8.50 

10.25 

3.60 

4.20 

3.60 

2.20 

18  - 

4.10 

5.41 

9.90 

5.50 

5.40 

10.40 

9.40 

13.25 

3.60 

3.30 

4.30 

2.10 

19   ■— 

4.10 

7.47 

8.25 

5.40 

5.10 

11.45 

9.05 

12.35 

3.35 

2.95 

4.05 

2.10 

20   

3.65 

9.10 

7.15 

5.30 

4.35 

10.10 

8.10 

10.90 

3.05 

2.65 

4.30 

2.25 

21   

3.70 
3.95 

9.56 

6.45 

5.00 

3.90 

9.45 

7.35 

11.90 

3.10 

2.50 

4.55 

2.35 

22   

8.90 

6.50 

4.80 

4.10 

8.25 

7.05 

13.35 

3.25 

2.40 

4.70 

2.65 

23   

5.00 

8.10 

9.45 

4.80 

5.40 

7.40 

6.50 

15.15 

3.00 

2.30 

4.60 

3.15 

24   

4.45 

7.40 

9.60 

6.15 

6.70 

6.60 

6.30 

14.35 

2.90 

2.30 

4.05 

3.15 

25   

4.CK 

6.65 

9.70 

8.15 

7.10 

6.20 

6.30 

14.75 

2.80 

2.20 

4.50 

3.20 

26   

4.17 

6.10 

9.80 

8.10 

7.75 

5.80 

7.10 

13.50 

2.80 

2.80 

5.25 

3.05 

27   

28   

5.26 

5.60 

9.20 

7.25 

8.00 

5.50 

6.70 

11.70 

4.50 

2.70 

4.10 

2.80 

5.76 

5. It 

8.20 

6.45 

7.05 

5.50 

6.40 

9.90 

5.55 

2.55 

3.55 

2.60 

29   

5.80 

4.90 

7.35 

6.00 

5.80 

6.55 

8.65 

4.50 

2.50 

3.25 

2.60 

30   

6.24 

4.95 

6.50 

5.55 

5.55 

6.70 

7.50 

4.10 

2.40 

3.05 

2.40 

31  _   

10.26 

i  6.15 

5.25 

5.30 

6.65 

2.30 

4.75 

NOTE— Stage-discharge  relation  Feb.  10  to  14  probably  affected  by  ice. 
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Daily  Mean  Gage  Height,  in  feet,  of  Allegheny  River  at  Freeport,  for  the  period  October  1, 

1018,  to  September  30,  1920 


Day 


1919-1920 


3 
4 
5 


9 
10 

11 

12 
IS 
14 


16 
17 
18 
1& 
20 

21 

22 
i3 
24 
25 

26 
27 
28 
2'J 
30 

31 


Oct.    Nov.    Dec.     Jan.     Feb.     Mar.  Apr. 


2.30 
2.30 
2.20 
2.20 
2.20 

2.40 
2.70 
3.45 
3.30 
3.00 

3.55 
5 

5.90' 
5.20 
5.00 

5.69 
8.54 
7.65 
6.30 
5.25 

4.90 
4.40 
4.50 
4.40 
4.70 

4.40 
4.50 
5.50 
8.10 
8.20 

7.48 


9.79 
13.95 
14.07 
11.50 

9. 

8.70 
8.00 
7.15 
6.50 
5 

5.50 
5.55 

r,  mi 

5.95 
5.50 

4.95 
4.75 
4.45 
4.15 
4.05 

3.85 
3 
3.80 
3.90 
3. 

6.12 
12.55 
11.40 
10.00 

9.45 


9.10 
8.20 
7.30 
6.20 
5.50 

5.30 
6.00 
7.60 
7.00 
9.25 

10.20 
9.20 
8.81 
11.67 
11.10] 

10.05 
8.45 
7.00 
6.80 


4.30 
14.30 

17.50 


17.50 


May  June 


18.10 

26.00 
25.00 
19.95 

17.30 
19.00 
18.90 
15.85 
15.30 

13.90 
10.45 
11.00 
10.15 
10.10 

10.25 
10.45 
10.35 
9.40 
8.70 

7.90 


7.30 
6.60 
0.25 
6.00 
6.00 

6.50 
6.50 
6.50 
6.35 
6.05 

5.90 
6.00 
5.95 
6.45 
6.65 

6.62 
9.60 
12.35 
11.03 
9.80 

11.22 
11.42 
10.40 
9.55 
9.20 

8.60 
7.90 
8.55 
10.40 
10.50 


10.70! 

10.45 
9.45 
8.70 
7.90 

7.20 
6.50 
6.25 
5.85 
5.40 

5.40 
5.20 
5.10 
.5.70 
5.45 

5.15 
5.00 
4.65 
4.50 
4.45 

5.10 
6.00 

5.25 
5.25 
5.10 

4.90 
4.75 
4.60 
4.35 
4.05 

3.60 


July 


3.45 
3.30 
3.00 
3.20 
3.60 

3.85 
3 
3.60 
3.60 
3.50 

3.40 
3.15 
3.10 
3.20 
3.30 

5.26 
10.77 
17.32 
12.8.1 

9.70 

8.25 
7.25 
6.45 
6.25 
5.75 

5.40 
4.95 
4.20 
3.95 
3.80 


Aug.  Sept. 


4.35 
4.45 
4.50 
4.75 
4.25 

3.85 
3.60 
3.60 
3.70 
4.65 

4.90 
4.80 
4.45 
4.05 

3.55 

3.60 
3.60 
3.25 
3.30 
3.10 

3.65 
3.95 
3.85 
5.05 
5.60 

4.70 
4.80 
4.45 
3.85 
3.30 

3.10 


3.55 
3.95 
3.55 
3.10 
2.95 

2. 
2.65 
3.15 
3.40 
3.25 

4.05 
3.90 
3.70 
4.00 
5.10 

4.40 
5.30 
5.45 
6.05 
6.45 

5.30 
4.60 
4.30 
4.05 
3.75 

3.45 
3.05 
3.05 
3.00 
2.90 

2.90 


3.f0 
3.00 
2.85 
2.80 
2.70 

2.50 

2.55 
2.60 
2.60 
3.30 

4.15 
4.10 
3.60 
3.40 
3.b0 

3.20 
3.15 
3.00 
2.90 
2.75 

2.65 
2.50 

2.25 
2.20 

2.20 
2.40 
2.30 
2.80 
3.20 


NOTE — Gage  height  not  observed  oni  days  of  bo  record. 
20  to  Mar.  11  affected  by  ice. 


Stage-discharge  relation!  Dec. 


OHIO  BASIN — STATION  NO.  20 


DUNKARD  CREEK  AT  BOBTOWN 


Location. — At  single-span  wooden  covered  highway  bridge,  two 
miles  above  the  month  of  creek,  and  about  fonr  miles  northwest  of 
Point  Marion,  at  Bobtown,  Green  County. 

Drainage  Area. — 230  square  miles. 

Records  Available.— October  14,  1909,  to  December  31,  1919,  when 
the  station  was  discontinued. 

Gage.Stuft  attached  to  left  downstream  wingwall;  read  to  hun- 
dredths twice  daily  by  Mrs.  Enlow  Stoneking. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— -Banks  are  high  and  do  not  overflow.  Bed 
is  composed  of  boulders  and  ledge.  Control  is  at  the  first  of  a  series 
of  riffles  about  200  feet  below  gage;  subject  to  vegetable  growth  and 
may  shift  occasionally. 
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Extremes  of  Stage. — 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  8.00  feet  at  9.30  a.  m.  January  2;  minimum,  0.75 
foot  at  5  p.  m.  October  5. 

1919-1920:  Maximum  gage  height  during  the  period  October  1  to 
December  31,  estimated  from  hydrograph,  8.4  feet  at  8  p.  m.  Novem- 
ber 26 ;  minimum,  1.00  foot  at  5.30  p.  m.  October  5. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

The  following  discharge  measurement  was  made  by  Peterson  & 
Landis;  No.  11,  August  9,  1919:  Gage  height,  1.87  feet;  discharge, 
106  second-feet. 


Daily  Mean  Gage  Height,,  in  feet,  of  Dunlcurd  Creek  at  Bobtown,  for  the  period  October  1,  1918, 

to  September  so,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 



0.82 

1.89 

1.72 

5.02 

1.80 

2.68 

2.05 

1.80 

1.62 

1.23 

0.98 

2.22 

2  '.'.Z.I-.Z 

.80 

1.86 

1.62 

6.35 

0J.82 

2.50 

2.02 

2.22 

1.53 

1.15 

.93 

2.08 

3  _  

.78 

•  1.83 

1.53 

4.05 

1.80 

-  2.41 

2.00 

2.00 

1.44 

1.07 

.89 

1.70 

.78 

1.66 

1.64 

3.15 

1.74 

2.22 

1.96 

1.88 

1.36 

1.02 

.84 

1.54 

0  

.76 

1.56 

1.59 

2.42 

1.62 

2.16 

1.88 

1.82 

1.23 

.99 

.84 

1.47 

6  ... 

.82 

1.42 

1.56 

2.32 

1.60 

3.02 

1.82 

1.74 

1.24 

.92 

2.55 

1.43 

7  . 

.90 

1.25 

1.54 

2.40 

1.56 

2.82 

1.76 

1.70 

1.58 

.87 

2.90 

1.38 

8   

.88 

1.19 

1.50 

2.42 

1.52 

2.48 

1.70 

1.76 

1.59 

.83 

2.35 

1.22 

9   

.86 

1L16 

1.48 

2.36 

1.46 

4.00 

1.66 

1.80 

1.26 

.80 

1.84 

1.12 

10   

.81 

1.13 

3.86 

2.25 

1.42 

3.55 

1.61 

3.22 

1.38 

.84 

1.70 

1.12 

11   

.84 

1.10 

3.65 

2.28 

1.38 

3.04 

1.82 

3.12 

1.50 

3.06 

i.48 

1.10 

in  ___   

.85 

1.10 

3.05 

2.28 

1.40 

2.58 

2.47 

2.59 

1.45 

2.15 

1.38 

1.10 

13   

.88 

1.08 

3.18 

2.18 

1.42 

2.44 

2.15 

2.39 

1.30 

1.72 

1.28 

1.07 

14   

.86 

1.06 

3.40 

2.15 

1.52 

2.32 

2.04 

2.21 

1.16 

1.49 

1.21 

1.C5 

15   

.85 

1.02 

4.52 

2.63 

1.59 

2.15 

1.92 

2.05 

1.05 

3.60 

1.22 

1.03 

16   

.85 

1.00 

3.32 

2.56 

2.02 

2.05 

2.42 

1.89 

3.05 

4.08 

1.24 

1.00 

17   

.84 

1.16 

2.74 

2.46 

1.95 

1.94 

3.70 

1.94 

2.80 

2.62 

1.18 

.97 

IS   

.80 

1.84 

2.29 

2.42 

1.82 

2.05 

2.90 

1.95 

2.29 

2.14 

1.16 

.96 

19   

.80 

2.40 

2.12 

2.32 

1.73 

2.22 

2.64 

1.90 

H.78 

1.93 

1.36 

.94 

20   

.84 

2.66 

2.02 

2.20 

1.68 

2.05 

2.38 

2.12 

1.56 

4.40 

1.32 

.89 

21   

.88 

2.61 

1.85 

2.10 

1.90 

1.94 

2.28 

4.60 

1.40 

2.78 

1.28 

.86 

22   

.89 

2.45 

1.92 

H.96 

2.15 

1.84 

2.16 

3.50 

1.28 

2.30 

2.90 

.84 

23   

.89 

2.36 

3.35 

2.25 

2.48 

1.79 

2.08 

3.08 

1.20 

2.02 

3.25 

1.50 

24   

.90 

2.12 

2.96 

3.60 

2.46 

1.72 

2.04 

2.78 

1.14 

1.62 

2.75 

1.80 

25   

.91 

1.71 

•2.83 

2.88 

2.22 

1.66 

2.02 

3.72 

1.12 

H.51 

2.02 

1.56 

20   

.90 

1.67 

2.66 

2.55 

2.50 

1.62 

1.90 

3.00 

1.25 

1.42 

1.68 

1.44 

27   

.90 

1.63 

2.55 

2.32 

2.52 

1.74 

1.82 

2.58 

1.37 

1.34 

1.49 

1.30 

28   

.91 

1.60 

2.36 

2.22 

2.44 

2.24 

1.74 

2.29 

1.50 

1.26 

1.35 

1.18 

29   

1.39 

1.68 

2.08 

2.07 

2.22 

1.70 

2.05 

1.56 

1.19 

1.22 

1.11 

30   

2.40 
2.10 

1.78 

1.92 
1.99 

1.88 
1.80 

2.04 
1.99 

1.66 

1.90 
1.76 

1.36 

1.12 
1.06 

1.28 
2.32 

1.06 

31   

NOTE. — Stage-discharge  relation  Jan.   6  to   13  affected  by  ice. 
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mly  Mean  Oa9e  Height,,  in  fee,,  of  »^„f^^"'  ^  ^  g&frT 


Day 


1919-1920 

1   

2   

3   

4   

5   


7  ... 

8  . 

9  - 
10  . 


Oct. 


11  . 

12  . 

13  . 

14  . 

15  . 

It! 

17  , 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


Nov. 


1.08 
1.14 
1.10 
1.04 
1.00 

1.09 
2.32 
1.82 
1.80 
1.60 

1.40 
2.44 
2.92 
2.38 
4.00 


3.90 
3.41 
2.89 
2.30 

1.82 
2.10 
2.15 
2.16 
2. 

1.95 
2.18 
3.20 
2.62 
2.32 

2.421. 


Dec. 


5.50 
5.56 
3.55 
2.98 
2.55 

2.26 
2.03 
1.78 
1.74 
1.70 

1 

1.74 
1.72 
1.681 
1.59 

1.54 
1.49 
1.46 
1.42 
1.40 

1.36 
1.32 
1.32 
1.41 
1 

7.22 
6.47 
3.82 
3.08 
2.72 


Jan. 


2.64 
2.58 
2.32 
2.18 
2.06 

1.94 
4.51 
3.78 
5.46 
4.40 

3.45 
2.90 
3.46 
5.28 
3.55 

3.14 
2.80 
2.70 
2.58 
2.42 

2.40 
2.35 
2.39 
2.36 
2.34 

2.32 
2.26 
2.18 
2.12 
2.02 

2.25 


Feb. 


Mar. 


Apr. 


May 


June 


July  Aug. 


Sept. 


NOTE. — Stage-discharge  relation  Dec.  18-31  affected  by  ice. 
Station  was  discontinued  on  Dec.  31,  1919. 


OHIO  BASIN — STATION  NO.  21 


SOUTH  FORK  TEN  MILE  CREEK  AT  POLLOCK'S  MILL 


Location.- At  single-span  steel  highway  bridge,  about  two  miles 
below  Jefferson,  at  Pollock's  Mill,  Greene  County. 
Drainage  Area.— 190  square  miles. 

Itrconh  Arailablc.-Jmie  22,  1915,  to  September  30,  L920. 
G^e._Staff  attached  to  downstream  corner  of  right  abutment; 
read  to  tenths  twice  daily  by  James  M.  Pollock. 

Discharge  Measurements. -Made  from  upstream  side  of  bridge  or 

by  wading. 

Channel  and  Gontrol.-Right  bank  is  high  and  not  subject  to 
overflow;  left  begins  to  overflow  at  a  stage  of  about  7  feet  Bed  is 
a  formation  of  rock  shingle  and  gravel.  Control  is  at  a  riffle  about 
200  feet  below  gage ;  may  shift  occasionally. 
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Extremes  of  Stage. — 1918-1919:  Maximum  gage  height  observed 
during  the  year,  7.80  feet  at  7  a.  m.  January  2 ;  minimum,  0.20  foot 
at  6  p.  m.  February  7  and  18. 

1919-1920 :  Maximum  gage  height  during  the  year,  6.80  feet  ob- 
served at  7  a.  m.  June  17 ;  minimum,  0.10  foot  at  7  a.  m.  April  3. 

lee. — Stage-discharge  relation  usually  affected  by  ice. 

Cooperation. — Station  is  maintained  in  cooperation  with  United 
States  Engineer  Office,  Pittsburgh. 


Discharge   Measurements   of  South  Fork   Ten   Mile   Creek   at  Pollock's  Mill,  during  the  period 
October  1.  IOIS,  to  September  30,  1920 


No. 

Date 

Made  by — 

Gage 
height 

Discharge 

6 

1919 
July  21 

Feet 
2.39 
1.60 

1.42 
1.41 

See. -ft. 
256 
70.5 

33.0 
30.4 

7 

Nov.  15 

8 

1920 
Aug.  30+ 

30: 

H.  L.  Landis  -                                             _  . 

y 

do   . 

f  Measurement  made  by  wading  1000  feet  below  gage. 
1   Measurement  made  by  wading  200  feet  above  gage. 


Daily  Mean  Gage  Height,  in  feet,  of  South  Fork  Ten  Mile  Creek  at  Pollock's  Mill,  for  the  period 
October  J.  1918,   to  September  30.  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1   

0.70 

2.50 

1.15 

5.50 

1.25 

1.55 

2.40 

1.35 

1.60 

1.45 

1.25 

3.15 

2   

.60 

1.80 

1.35 

7.15 

.90 

1.65 

1.65 

1.80 

1.50 

1.30 

1.15 

2.85 

3   

.55 

1.60 

1.45 

6.10 

.75 

1.70 

.95 

1.65 

1.40 

1.25 

.95 

2.  SO 

4   

.50 

1.75 

1.65 

5.30 

.55 

1.60 

.75 

1.45 

1.40 

1.15 

1.05 

2.35 

5   ,  

.40 

1.65 

2.05 

3.90 

.45 

1.85 

.65 

1.35 

1.30 

1.10 

1.25 

1.95 

6   

.55 

1.45 

2.25 

2.40 

.35 

2.25 

.55 

1.35 

1.30 

.95 

2.35 

1.55 

7   

.65 

1.35 

1.60 

1.65 

.25 

2.15 

.50 

1.65 

1.45 

.80 

2.60 

1.40 

8   

1.55 

1.25 

1.30 

1.45 

.35 

2.15 

.65 

1.75 

1.60 

.70 

2.30 

1.25 

9   

1.35 

1.15 

1.15 

1.15 

.35 

3.35 

.75 

2.30 

1.55 

.60 

2.05 

1.50 

10   

1.15 

1.05 

6. 00 

1.05 

.35 

3.00 

.70 

3.35 

1.50 

2.00 

1.70 

2.70 

11   

.95 

.90 

6.25 

1.10 

.45 

2.45 

1.05 

3.30 

1.80 

2.90 

1.40 

2.95 

12   

.85 

.80 

5.90 

.85 

.45 

2.10 

1.90 

2.90 

1.85 

2.55 

1.55 

1.65 

13   

.65 

.70 

5.35 

.85 

.55 

1.90 

2.35 

2.60 

1.55 

2.45 

1.75 

1.45 

14   

1.05 

.70 

3.85 

1.30 

.711 

1.85 

2.15 

2.35 

1.25 

2.10 

1.85 

1.40 

15   

1.15 

.60 

4.20 

1.85 

.55 

2.10 

2.15 

2.45 

1.10 

2.75 

2.30 

1.30 

16   

.95 

.75 

3.30 

2.45 

.45 

2.35 

2.35 

2.30 

2.35 

2.8") 

2.25 

1.25 

17   

.80 
.70 

.95 

2.40 

2.55 

.35 

2.55 

2.75 

2.60 

5.50 

2.55 

1.60 

1.25 

18   

1.75 

1.55 

2.30 

.25 

2.85 

2.75 

1.95 

4.15 

2.15 

2.25 

1.20 

19   

.60 

2.60 

1.35 

2.05 

.35 

2.60 

2.50 

1.65 

3.70 

1.95 

2.05 

1.10 

20   

.75 

3.55 

1.25 

1.85 

.45 

2.56 

2.45 

4.45 

3.10 

3.85 

1.85 

.95 

21   

1.05 

3.45 

1.15 

1.75 

1.25 

2.00 

2.60 

5.85 

2.65 

2.50 

2.85 

■  PO 

22   

1.25 

2.45 

2.20 

1.65 

1.50 

1.55 

2.45 

4.65 

2.30 

2.05 

4.15 

.95 

23   

1.15 

1.45 

3.15 

1.75 

1.65 

1.25 

2.00 

3.50 

1.90 

1.75 

3.20 

1.25 

24   

1.05 

1.55 

2.95 

3.35 

1.60 

1.10 

2.05 

3.30 

1.65 

1.60 

2.45 

1.15 

25  

1.00 

1.55 

3.35 

3.25 

2.30 

.95 

1.90 

3.05 

1.50 

1.50 

2.15 

.95 

26   

1.25 

1.40 

2.40 

2.65 

2.25 

.85 

1.55 

2.60 

2.05 

1.40 

1.95 

.80 

27   

1.60 

1.30 

1.75 

1.85 

2.05 

1.25 

1.25 

2.35 

2.55 

1.35 

1.85 

.70 

28   

1.75 

1.25 

1.45 

1.70 

1.80 

1.70 

.85 

2.10 

2.25 

1.30 

1.55 

.60 

29   

1.45 

]  .15 

1.25 

2.35 

.75' 

1.90 

2.05 

30   

2.00 

1.10 

1.05 

1.45 

2.80 

.85 

1.80 

1.70 

1.20 
1.10 

1.25 
1.45 

.45 
.30 

31   

3.35 

1.15 

1.40 

2.40 

1.70 

1.05 

2.95 

NOTE.— State-discharge  relation  not  affected  by  ice  during  the  year. 
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Daily  Mean  Gage  Height,  in  feet,  of  South  Forte  Ten  Mile  Creelc  at  Pollock's  Mill,  for  the 
'period  October  1,  ISIS,  to  September  30,  1020  


Day 


1919-1 92ft 


Oct. 


1/   


Nov. 


3] 


0.S5 
.95 
.75 
.75 
.85 

1.87 

2. 

1.66 
.8 
.65. 

.75 
2.85 
3.0 
3.4 
3.75 

4.85 
4.35 

3.35 
3.05 
2.4 

2.06 
.91 
1.42 
2.15 
1.49 

.75 
2.14 
2.55 
2.45 
2.25 

2.65 


Dec. 


4.25 

5.25 

4.5 

4.0 

2.8 

2.1 
1.75 
1 

1.45 
1.5 

1.75 
1.75 
1.45 
1. 
1. 

1. 
1.45 
1.35 
1.8 
1.2 

1.19 

1.18 

1.17 

1.3 

1.85 

4.05 

5.25 

4.4 

3.55 

3.4 


Jan. 


2.45 
2.25 
2.05 
1.95 
1.8 

2.5 
4.6 
3.6 
3.7 
3.05 

2.55 

2.4 

3.6 

4.45 

3.85 

3.3 

2.35 

2.15 

2.0 

2.15 

1.2 

2.25 
2.15 
2.25 
2.2 

1.1 

1.15 
1.1 
1.35 
1.8 

1.7 


Feb. 


1.5 
2.3 
2.3 
2.2 
2.1 

1.9 

2. 61' 
5.78 
5.05 
4.0 

4.0 

3.5 

3.0 

2.15 

2.35 

2.35 

2.15 

1.95 

2.7 

3.6 

4.61 

4.30 

4.7 

3.23 

2.9 

3.05 

4.3 

3.15 

2.75 

2.6 

3.75 


Mar. 


Apr. 


2.75 
2. 
2.15 
3.61 
3.9 

3.0 

2.3 

1.95 

1.5 

1.2 

2.2 

2.75 

2.45 

2.4 

2.35 

1.95 

1.5 

1.25 

2.15 

2.45 

2.55 

2.35 

2.15 

1.9 

1.75 

1.65 
1.9 
1.75 
2.05 


2.15 
1.95 
2.05 
2.6 

3.4 

3.3 

2.36 

2.25 

1.9 

1.7 

1.55 

2.5 

2.85 

2.35 

2.5 


2.4 

2.75 

2.55 

2.4 

2.25 

1.95 

1.75 
1.6 
1.3 
.85 
.7 


May 


0.65 
.6 
.4 

.55 


1.05 

1.25 

1.4 

1.3 

1.15 

1.2 

1.1 

1.25 

1.35 

1.35 

1.45 
1.75 
1.75 
1. 
3.05 

4.3 

3.6 

3.15 

2.95 

2.6 

2.15 

2.3 

2.65 

2.65 

3.55 


June  July 


3.3 

2.55 

2.3 

2.2 

1.9 

1.75 

1.6 

1.5 

1.5 

1.45 

1.4 

2.5 

4.5 

4.15 

3.15 

2.6 

1.9 

1.75 

1.6 

1.1 

1'.35 

1.15 

1.3 

1.5 

1.9 

1.8 
1.7 
1.6 
1.5 
1.45 

1.4 


1.4 

1.45 

1.65 

2.S5 
2.65 

2.0 

1.9 

2.05 

2.65 

2.45 

2.25 
1 

1.55 
1.8i 
2.3 

2.34 
5 
3.73 
3.05 
2.45 

2.05 

1.8 

2.75 

2.55 

2.65 

2.45 
1.85 
1.75 
1.65 
1.65 


Aug. 


1. 

2.15 
2.35 
3.22 
2.70 

2.08 
2.97 
2.80 
2.45 
2.40 

2.20 
2.55 
2.30 
1.95 
1.75 

1. 
1.60 
1.60 
1.45 
1.35 

1.25 
1.25 
1.35 
1.55 
2.15 

2.10 
1.90 
1  40 
1.25 
1.35 


Sept. 


1.85 
1.70 
1.60 

1.50 
1.45 

1.30 

1.20 
1.65 
1.90 
2.25 

2.30 
2.15 
2.60 
2.95 
2.75 

2.65 
2.55 
2.55 
2.75 
2.65 

2.65 
2.45 
2.55 
2.20 
1.65 

1.55 
1.40 
1.35 
1 

1.42 


1.70  1.50 


NOTE.— Stage-discharge  relation  Dec.  18  to  Jan.  10  affected  by  ice. 


OHIO  BASIN — STATION  NO.  22 


MONONGAHELA  RIVER  AT  SOUTH  BROWNSVILLE 


Location.— At  four-span  steel  highway  bridge,  known  as  Browns- 
ville.  Bridge,  South  Brownsville,  Fayette  County,  about  one-quarter 
of  a  mile  downstream  from  Lock  No.  5. 

Drainage  Area.— 5,130  square  miles. 

Records  Available.— February  18,  1915,  to  September  30,  1920. 

Gage  —Staff  in  two  sections.  Lower  section  is  at  Lock  No.  5,  at- 
tached to  downstream  side  of  middle  wall,  graduated  from  zero  to 
32.4  feet.  Upper  section  is  about  200  feet  below  the  lower  lock  gate, 
on  railroad  embankment,  graduated  from  31.0  feet  to  45.5  feet. 
Gage  read  to  tenths  twice  daily  by  Charles  W.  Keibler;  during  high 
stages  more  frequently.  Elevation  of  gage  zero  726.23  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge. 
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Channel  and  Control.  Eight  bank  is  high  and  not  subject  to  over- 
flow; left  is  overflowed  during  extremely  high  stages.  Control  is  lock 
and  dam  No.  4.  Flashboards  are  used  on  the  dam  during  low  water 
which  affect  the  stage-discharge  relation. 

Extremes  of  Stage.— 1918-1919:  Maximum  gage  height  observed 
during  the  year,  41.5  feet  at  3  p.  m.  January  2;  minimum,  9.9  feet 
October  19. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  34.0  feet  at  4  a.  m.  November  27 ;  minimum,  10.2  feet 
at  8  p.  m.  June  4. 

Ice._-Stage-discharge  relation  usually  affected  by  ice. 

Cooperation. — Station  is  maintained  in  cooperation  with  United 
States  Engineer  Office,  Pittsburgh. 

The  following  discharge  measurement  was  made  by  Peterson  and 
Landis : 

No.  19,  August  8,  1919:  Gage  height,  12.06  feet;  discharge,  3,760 
second-feet. 


Gage  Height,  in  feet,  of  Monongahela  River  at  South  Brownsville,  for  the  period 
October  1,   1918.  to  September  30,  1920   


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 
1     

10.40 

18.30 

12.50 

19.10 

11.60 

14.20 

12.25 

11  .,30 

11.15 

12.10 

11.00 

11.70 

2   

10.15 

15.90 

12.05 

40.67 

11.40 

15.10 

11.95 

11.70 

11.00 

11.80 

10.85 

11.45 

10.20 

13.85 

11.70 

33.10 

11.20 

14.60 

11.75 

12.45 

10.90 

11.50 

10.80 

11.25 

4  l'J-Y1  -I- 

10.20 

12.80 

11.50 

22'.  45 

11.10 

13.65 

11.60 

12.25 

10.80 

11.35 

10.90 

11.05 

5   

10.20 

12.10 

11.40 

16.65 

11.20 

12.95 

11.60 

12.05 

10.80 

11.15 

11.05 

11.00 

6   

10.20 

11.70 

11.30 

14.50 

11.20 

13.80 

11.55 

11.75 

10.65 

10.90 

11.60 

10.90 

7   

10.20 

11.45 

11.20 

13.95 

11.15 

15.40 

11.45 

11.55 

10.45 

10.90 

12.25 

10.85 

8  _  _   

10.30 

11.20 

11.20 

13.65 

11.05 

15.00 

11.40 

11.70 

10.45 

10.90 

12.05 

10.65 

9   

10.25 

11.00 

11.35 

13.35 

11.00 

14.60 

11.30 

12.35 

10.55 

10.95 

11.85 

10  50 

10   

10.10 

10.90 

15.85 

12.85 

10.90 

15.75 

11.20 

14.45 

10.70 

10.85 

11.70 

10.50 

11  .   

10.00 

10.80 

24.50 

12.35 

10.80 

14.90 

11.15 

19.00 

11.65 

11.35 

11.35 

11.05 

13   

10.15 

10.70 

24.77 

12.15 

10.70 

13.80 

11.50 

17.85 

12.00 

13.80 

11.10 

11.00 

13   

10.30 

10.70 

20.05 

12.05 

10.55 

13.15 

11.80 

15.50 

11.85 

13.35 

11.10 

10.70 

14   

10.00 

10.60 

17.65 

12.05 

10.80 

12.65 

12.00 

13.90 

11.80 

13.10 

11.10 

10.70 

15   

10.00 

10.60 

18.15 

12.50 

11.20 

12.25 

11.85 

13.10 

11.60 

14.05 

11.20 

10.60 

16   

10.00 

10.. 55 

18.25 

14.15 

12.05 

12.05 

11.65 

12.55 

13.60 

17.10 

11.15 

10.45 

17   

10.20 

10.55 

16.20 

14.15 

12.30 

11.80 

13.25 

12.20 

15.02 

20.67 

11.70 

10.35 

18  

10.05 

10.95 

14.25 

13.55 

12.00 

11.70 

13.55 

13.30 

13.60 

17.95 

11.40 

10.30 

19   

9.90 

12.05 

13.40 

14.60 

11 .7'5 

12.10 

13.20 

12.60 

13.10 

14.60 

11.20 

10.20 

20   

10.00 

13.75 

12.65 

16.00 

11.55 

12.35 

12.65 

13.35 

12.35 

14.50 

11.30 

10.10 

21  _.   

10.10 

15.50 

12.20 

14.65 

11.40 

12.25 

12.30 

17.00 

12.10 

10.70 

11.30 

10.00 

2?   

10.20 

15.35 

12.25 

13.50 

12.10 

12.05 

12.05 

16.95 

11.90 

16.80 

13.60 

10.00 

23   

10.20 

13.80 

13.80 

12.95 

13.70 

11.75 

11.90 

15.45 

11.70 

14.70 

12.55 

11.80 

24   

10.40 

12.65 

15.95 

15.05 

14.35 

11.50 

11.80 

14.35 

11.55 

13.50 

12.25 

12.90 

25  ____  

10.45 

12.05 

15.75 

17.85 

13.75 

11.40 

12.15 

14.20 

11.35 

12.85 

12.20 

12.40 

26   

10.45 

11.80 

16.30 

15.90 

13.70 

11.25 

12.50 

14.30 

11.40 

12.25 

11.80 

12.30 

27   

10.40 

11.35 

15.00 

14.25 

15.10 

11.25 

12.10 

13.90 

14.40 

11.80 

11.35 

12.40 

28   

10.55 

10.80 

13.85 

13.15 

14.70 

11.  CO 

11.80 

13.10 

15.60 

11.40 

11.10 

12.10 

29   

10.70 

11.00 

13.15 

12.55 

12.70 

11.50 

12.35 

13.75 

11.20 

10.90 

12.00 

30   

11.00 

12.55 

12.60 

12.15 

13.05 

11.40 

11.85 

12.70 

11.20 

10.90 

11.85 

31   

14.60 

12.15 

11.85 

12.65 

11.50 

11.15 

11.95 

1 

NOTE.— Ice  effects  were  probably  negligible  during  the  year. 
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Daily  Mean  Gage  Height,  in  feet,  of  Monongahela  River  at  South  Brownsville,  for  the  period 

October  1,  191S,  to  September  30,  1920 


Day 

Oct. 

ov . 

Dec . 

Jan 

Feb. 

Mar. 

Apr. 

May 

Juue 

July 

Aug. 

Sept. 

1919-1920 

11.35 

12.10 

11.30 

1 

11. 

S3 

20.13 

14.6 

11.9 

12.05 

12.2 

11.25 

14.9 

10.8 

2 

11 

.V, 

25.22 

13.55 

12.55 

11.85 

11.95 

11.1 

18.6 

10.6 

12.20 

11 . 95 

I  1  A!T 

II  -Vo 

3 

11 

5 

OA.  %A 

19  75 

14.7 

11.4 

12.0 

11.15 

16.0 

10.55 

13.64 

11.70 

11.20 

4 

11.45 

lo.OQ 

12  3 

14.6 

12.7 

12. 35 

11.4 

14.15 

10.4 

15.70 

11.60 

11-35 

5 

11 

45 

12 .05 

13.3 

14. 0 

14.7 

11.85 

13.15 

10.4 

15.45 

11.40 

11.30 

6 

11 

5 

13.95 

11.85 

12.6 

14.1 

18-35 

12.95 

12.5 

16.1 

14.15 

11.40 

11.30 

7 

11 

9 

13.0 

15.80 

12.5 

13.15 

16.7 

13.25 

12.05 

15.15 

13.45 

11.96 

11.25 

& 



11 

6 

1Z.OO 

27.  /2 

1Z  .  O 

If)  KK 
J.Z.  oD 

14.35 

13.95 

11.75 

13.1 

13.70 

12.03 

11.15 

g 

10 

85 

12.0 

0^3  *79 

zu.  w 

12  1 

10  .  \JO 

13.8 

11,5 

12.05 

13.15 

12.00 

11.00 

10 

10 

5 

11.65 

19.  oO 

Z/  .  1U 

X  Jl  .  iisJ 

"19  ft 

13.2 

11.3 

11.6 

12.30 

12.10 

11.65 

11 

10 

95 

11.45 

16.4 

20.7 

15.0 

12.8 

13.1 

11.0 

11.15 

11.95 

12.15 

13.05 

12 

12 

0 

11.3 

15.35 

16.0 

16.65 

13.3 

12.85 

11.05 

11.0 

12.10 

11.90 

12.70 

1  Q 

\.J 

12 

9 

11.55 

15.70 

14.1 

15.8 

17.3 

12.75 

13.6 

10.8 

12.30 

13.60 

12.35 

14 

13 

i 

11 .55 

24.11 

13.0 

14.85 

20.73 

13.4 

16.45 

10.75 

12.15 

13.59 

11.90 

15 

16 

7 

11.3 

24.19 

12.65 

14.3 

18.6 

13.35 

16.3 

10.65 

11.90 

12.70 

11.40 

16 

20 

03 

11.5 

18.74 

12.35 

13.25 

17.35 

12.75 

14.2 

11.24 

12.95 

12.25 

11.55 

17 

19 

95 

10.95 

15.7 

12.3 

12.3 

21.25 

14>.  00 

lo.  uo 

1/ 

12.35 

12.20 

11.55 

is 

lO 

18 

25 

11.2 

14.2 

14.05 

12.2 

20.9 

13.65 

12.4 

14.80 

1L95 

ll!80 

ll!  20 

19 

15 

7 

11.2 

13.25 

13.9 

12.85 

18.21 

15.4 

12.1 

12.95 

11.85 

11.60 

11.20 

20 



14 

1 

11.1 

12.75 

13.1 

12.6 

25.45 

15.21 

11.9 

12.15 

12.05 

11.95 

11.05 

21 

13.05 

11.0 

12.7 

14.75 

13.0 

24.47 

22.22 

12.25 

11.95 

11.55 

12.65 

11. CO 

22 
23 

12.85 

11.05 

12.7 

17.50 

16.45 

18-3 

25 . 27 

12.45 

11  4! 
11.0 

10.  IV 

10  80 

13.95 

10.8 

12.65 

25.15 

19.9 

15.75 

1  Q  O 

iy .  z 

19  9 

12.0 

10.95 

13.60 

10.70 

24 
25 

15.2 

10.85 

12.7 

31.1 

20.05 

14.55 

16.0 

11.85 

13!  25 

10.70 

13^25 

10.55 

15.75 

11 .45 

Id.  10 

ZD.  (O 

J.  £5.  J. 

13.75 

14.6 

11.6 

13.6 

12.85 

12.85 

10.50 

26 

15.0 

23.27 

13.1 

19.8 

16.1 

13.2 

13.4 

11.4 

12.5 

16.39 

12.25 

10.45 

27 

14.45 

31.47 

12.45 

16.25 

14.15 

12.85 

13.1 

11.6 

11.7 

15.50 

11.80 

10.i5 

28 

17.57 

22.46 

12.35 

14.65 

12.95 

12.5 

14.15 

11.7 

11.3 

13.40 

11.60 

10.85 

29 

16 

82 

17.2 

12.25 

13.5 

12.55 

11.95 

14.6 

11.4 

11.1 

12.40 

11.65 

11.35 

30 

14.45 

15.75 

12.06 

12.9 

11.6 

13.75 

11.2 

10.75 

11.95 

11.65 

.11.95 

13.67 

11.9 

12.5 

11.45 

10.85 

11.80 

11.35 

31 

I  

NOTE. — Ice  affects  were  probably  negligible  during  the  year. 


OHIO  BASIN— STATION  NO.  23 


YOUGHIOGHENY  RIVER  NEAR  CONFLUENCE 


Location. — At  two-span  steel  highway  bridge,  about  one-half  mile 
upstream  from  the  mouth  of  the  Casselman  River,  and  about  one-half 
mile  southwest  of  Confluence,  Somerset  County. 

Drainage  Area. — 435  square  miles. 

Records  Available,— September  15,  1904,  to  September  30,  1920. 

Gage.— Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  Walter  Shipley.  Elevation  of 
gage  zero  1,309.79  feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  upstream  side  of  bridge  or 
by  wading. 

Channel  and  Control.— Right  bank  is  high  and  not  subject  to  over- 
flow; left  is  low  and  is  overfloAved  during  high  stages;  bed  is  rocky 
and  not  subject  to  change.   Control  for  low  stages  is  at  the  railroad 
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bridge  about  200  feet  below  the  gage;  for  medium  and  high  stages 
at  the  railroad  bridge  about  3,500  feet  below  gage.  Stage-discharge 
relation  is  subject  to  backwater  effects  from  the  Casselman  River. 

Extremes  of  Stage.— 1918-1919':  Maximum  gage  height  observed 
during  the  year,  11.40  feet  at  6.30  a.  m.  January  2  ;  minimum,  1.38 
feet  at  6.30  a.  m.  September  21.  . 

1919-1920:  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  10.7  feet  at  10  a,  m.  March  13;  minimum,  1.54  feet  at 
5.30  p.  m.  October  1. 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 


Discharge  Measurements  of  Youghloghemi  River  near  Confluence,  during  the  period  October  1, 

1918,  to  September  30,  1920   


No. 


38 

37 
38 
39 


Date 


1919 
Aug-.  10* 

1920 
Jan.  31 
Apr.  14 
May  2j 


Made  by- 


Peterson    &  Landis 

B.   A.  Knight   

R.   J.  Ferris   

J.  M.  Snavely   


Gage 
height 


Feet 
2.16 


3.62 
3.74 
2.77 


Discharge 


Sec. -n. 
236 


1,420 
1,410 
594 


♦Measurement  made  by  wading  at  gage. 

Daily  Mean  Gage  Height,  in.  feet,  of  Ynughioaheny   River  near  Confluence,  for  the  period 
October  1,  19  IS.   to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 
1   

1.56 

3.37 

2.50 

6.24 

2.70 

4.56 

2.60 

2.54 

2.43 

1.77 

1.83 

1.73 

9 

1.52 

3.00 

2.38 

10.60 

2.54 

4.19 

2.56 

3.02 

».46 

1.74 

1.73 

1.62 

3   

1.52 

2.73 

2.44 

7.10 

2.62 

3.78 

2.59 

2.89 

2.41 

1.71 

1.71 

1.70 

4   

1.54 
1.49 

2.49 
2.38 

2.47 
2.37 

5.26 
4.30 

2.60 
21.57 

3.48 
3.36 

21.61 
2.67 

2.72 
2.62' 

2.39 
2.26 

1.73 
1.69 

1.73 
1.77 

1.62 
1.57 

6   

1.72 

2.26 

2.33 

3.98 

2.45 

3.60 

2.60 

2.57 

2.21 

1.6S 

•7.09 

1.53 

7   

2.16 

2.20 

2.45 

3.68 

2.44 

3.42 

2.51 

2.52 

2.17 

1.68 

2.97 

1.49 

8   

MO 

2.14 

2.52 

3.3S 

2.46 

3.23 

2.49 

2.84 

2.16 

1.69 

2.7F 

1.46 

9   

1.82 

2.04 

2.8W 

3.14 

2.32 

3.35 

2.46 

3.65 

2.09 

1.72 

2.41 

1.44 

10  _-   

1.82 

1.94 

4.20 

2.90 

2.28 

3.66 

2.41 

4.43 

2.03 

1.73 

2.16 

1.50 

11   — 

12  _       -  -- 

1.76 

1.76 

1.88 
1.87 

5.95 
7.02 

2'.  91 
2.84 

2.36 
2.42 

3.46 
3.30 

2.42 
2.65 

4.89 
4.42 

1.96 
1.91 

2.05 
2.27 

1.98 
1.87 

1.52 
1.90 

13   

1.68 

1.84 

5.612 

2.74 

2.44 

3.16 

2.58 

3.94 

1.87 

1.99 

1.97 

1.92 

14   

15   

1.66 
1.72 

1.77 
1.74 

5.221 
4.98 

2.7*5 
2.90 

2.53 
2.96 

3.06 
2.98 

2.45 
2.46 

3.57 
3.30 

1.87 
1.89 

1.81 
2.27 

2.01 
2.04 

1.78 
1.70 

16   

17   

18   

1.66 
1.64 
1.62 

1.78 
1.85 
2.27 

4.4? 
3.92 
3.53 

2.97 
2.85 
3.26 

2.81 
2.59 
2.54 

2.88 
2.S5 
2.95 

2.58 
2.96 
3.16 

3.15 
3.43 
3.45 

3.37 
2.97 
2.58 

3.81 
3.61 
2.91 

1.86 
1.84 
]  .79 

1.57 
1.51 
1.48 

19   

1.55 

2.72 

3.28 

3.80 

2.49 

3.00 

3.04 

3.14 

2.44 

2.51 

1.76 

1.48 

20    - 

1.54 

3.19 

3.11 

3.58 

2.40 

2.84 

2.90 

3.05 

2.16 

2.35 

1.75 

1.43 

21   

1.62 

4.09 

2.90 

3.36 

2.67 

2.75 

2.89 

5.42 

2.59 

2.55 

1.69 

1.40 

22   

1.78 

3.64 

3.09 

3.22 

3.28 

2.72 

2.84 

4.67 

2.28 

2'.  58 

2.36 

1.82 

23   ,  

24   

1.88 
1.78 

3.18 
2.88 

5.91 
5.16 

3.16 
4.30 

3.98 
3.86 

2.64 
2.56 

2.72 
2.76 

4.19 

3.76 

2.09 
1.92 

2.35 
2.53 

2.02 
1.92 

2.14 
2.04 

25   

1.71 

2.68 

4.77 

3.91 

3.74 

2.50 

2.80 

3.71 

1.91 

2.17 

1.84 

1.99 

26   

1.68 

2.53 

4.30 

3.66 

4.77 

2.50 

2.68 

3.46 

1.97 

2.02 

1.72 

1.84 

27   

28   

1.82! 
1.82 

2.42 
2.40 

3.82 
3.50 

3.44 
3.18 

4.18 
3.85 

2.54 
3.02 

2.54 
2.48 

3.21 
3.00 

2.33 
2.27 

1.91 
1.83 

1.68 
1.64 

1.71 
1.64 

29   

30   

1.82 
1.92 

2.70 
2.72 

3.30 
3.09 

3.01 
2.84 

3.64 
2.76 

2.47 
2.44 

3.83 
2.70 

2.07 
1.89 

1.96 
1.81 

1.58 
1.64 

1.61 
1.54 

31   

3.10 

3.06 

2.85 

2.64 

2.59 

1.81 

1.74 

NOTE— Ice  effects  were  probably  negligible  during  the  year. 
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Daily  Mean  Oage  Height,  in  feet,  of  Youghiogheny  River  near  Confluence,  for  the  period  October 

l,  1918,  to  September  SW,  1920 


- 

Day 

Oct. 

Nov 

Dec. 

Jan . 

Feu. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Kept. 

1919-1920 

a.ie 

2.30 

1    - 

1.56 

5.28 

3.67 

2.64 

3.12 

2.88 

2.73 

4.47 

2.46 

2.54 

o 

1.62 

7.37 

3  35 

2.43 

3.09 

2.80 

2.84 

4.21 

2.08 

2.47 

2.39 

2.12 

3   

1.66 

5^37 

•3.17 

2.61 

3.11 

3.04 

2.96 

3.82 

2.04 

3.72 

2.26 

1.96 

4  -   

1.60 

4.31 

3.02) 

2.91 

3.38 

3.60 

2.90 

3.50 

2.09 

3.72 

2.06 

1.91 

5   

1.59 

3.78 

2.92 

3.03 

3.32 

©.47 

3.86 

3.28 

3.28 

3.23 

1.97 

1.89 

0   

1.61 

3.36 

2.85 

2.97 

3.20 

6.12 

3. 92' 

3.04 

4.02 

2.89 

1.99 

1.95 

7 

1.64 

3.08 

5.76 

2.98 

3.08 

4.51 

3.78 

2.04 

3.42 

2.79 

2.62 

1.96 

8   

1.60 

2!o2 

5.52 

3.02 

3.08 

3.77 

3.62 

2.83 

3.12 

2.68 

2.48 

1.92 

9   

1.58 

■  2.80 

5.22 

6.67 

2.91 

3.51 

3.48 

2.74 

2.84 

2.57 

2.16 

1.90 

10   

1.62 

2.68 

4.64 

6.80 

3.03 

3.62 

3.59 

2.64 

2.68 

2.42 

2.11 

2.22 

11   

1.62 

2.64 

4.09 

4.90 

3.37 

4.71 

3.64 

2.56 

2.54 

2.46 

2.08 

2.60 

12 

2.30 

2.72 

3.74 

4.25 

3.22 

7.44 

3.56 

2.58 

2.41 

2.78 

2.22 

2.42 

13    _  _   

2.56 

2.76 

4!o3 

3.71 

3.04 

9.72 

3.87 

4.65 

2.39 

2.62 

4.12 

2.17 

14   

2.46 

2'.6e 

5.74 

3.28 

2.98 

6.56 

3.80 

3.05 

2.43 

2.40 

3.51 

2.04 

15   

3.81 

2.50 

4.68 

3.12 

3.20 

5.22 

3.56 

3.34 

2.44 

2.42 

2.92 

1.97 

16   

3.88 

2.47 

4.05 

3.06 

2.96 

5.57 

3.41 

3.06 

4.37 

3.761 

3.09 

1.92 

1/   

4  62 

2  43 

3.82 

3.07 

3.10 

7.87 

3.53 

2.90 

0.10 

3.28 

2.92 

1.88 

18   

4-04 

2^40 

3^42 

S^Ol 

3]l3 

6.24 

4^22 

2'!80 

7.83 

2.86 

2.62 

1.82 

19   

3.31 

2.36 

3.32 

2.78 

3.18 

5.60 

4.51 

2.86 

5.24t 

2.74 

2.62 

1.80 

20   

2.90 

2.30 

3.29 

2'.74 

2.83 

7.19 

4.71 

3.50 

4.18 

2/65 

2.76 

1.76 

21   

2.69 

2.23 

3.18 

3.09 

2.93 

5.04 

6.12 

3.80 

4.28 

2.51 

2.76 

1.74 

22   

3.04 

2.24 

2.98 

3.72 

2.90 

3.16 

5.71 

3.40 

3.92 

2.34 

3.49 

1.72 

23  „   

3.43 

2'.  24 

2.88 

3.64 

3.80 

4.58 

4.88 

2.00 

3.661 

2.25 

3.48 

1.70 

3.60 

2.29 

2.92 

6.04 

4.85 

4.24 

v4.35 

4.86 

3.56 

2.29 

3.14 

1.69 

25  .  

3.55 

3. 15 

2.84 

5.24 

A  QO 

Q1  git* 

^  Qfl 

iJ.OC 

u .  i  O 

5.11 

2.89 

1.70 

26   

3.68 

8.62 

2.76 

4.24 

3.54 

3.80 

3.60 

2.63 

3.40 

4.10 

2.67 

1.68 

27    - 

3.22 

7.77 

2.70 

3.71 

3.23 

3.60 

3.71 

2.53 

2.09 

3.41 

2.47 

1.78 

28  

3.74 

5.44 

2.64 

3.70 

3.18 

3.30 

4.26 

2.44 

2.74 

3.02 

2.43 

2.68 

29   

3.77 

4.55 

2.60 

3.44 

3.06 

3.14 

4.05 

2.34 

2.58 

2.74 

2.44 

2.58 

30   

3.07 

4.20 

2.61 

3.44 

2.96 

3.72 

2.29 

2.46 

2.56 

2.32 

2.45 

31   

3.21 

2.54 

3.31 

2.82 

2.20 

2.48 

2.36 

SOTE—  Stage  discharge  relation  Dec.  19  to  Jan.  7,  Jan.  16  to  22,  Feb.  10-21  and  Feb. 
28  to  Mar.  3  affected  by  ice. 


OHIO  BASIN — STATION  NO.  24 


CASSELMAN  RIVER  AT  MARKLETON 


Location.— At  two  span  steel  highway  bridge,  Markleton,  Somer- 
set County. 

Drainage  Area. — 3G5  square  miles. 

Records  Available.— August  13,  1913,  to  September  30,  1920. 

Oage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  N.  B.  Sanner. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  Avading 

Channel  and  Control.— Banks  are  high  and  not  subject  to  over- 
flow. Control  is  a  6  inch  water  main,  backed  with  gravel  and  boulders 
about  250  feet  below  gage,  at  the  head  of  a  series  of  riffles;  probably 
permanent. 
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Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  7.50  feet  at  8  a.  m.  January  2;  minimum,  1.82  feet 
at  8  a.  m.  October  5. 

1919-1920 :  Maximum  gage  height  during  the  year,  estimated  from 
hydrograph,  8.4  feet  at  10  p.  in.  March  12;  minimum  2.00  feet  at  8 
a.  m.  October  1. 

Jce.— Stage-discharge  relation  usually  affected  by  ice. 


Discharae  Measurements  of  Casselman  River  at  Markleton,  during  the  period  October  1,  1918, 

to  September  30,  1920 


No. 


in 


11 
12 
13 


Date 


1919 
July  19 

1920 
Feb.  la 
Ar>r.  13 
May  26 


Made  by— 


Ferris  iS  Snavely 

B.  A.  Knight  — 

R.  J.  Ferris  

do 


Gage 
height 


Feet 
2.75 


3.18 
4.30 
2.99 


Discharge 


a  Measurement  made  through  partial  ice  cover. 


Sec. -ft. 
250 


500 
1,460 
342 


Daily  Mean  Gage  Height,  in  feet,  of  Casselman  River  at  Markleton,  for  the  period  October  1, 

191%,  to  September  30,  1920 


Day 


1918-1919 


6  . 
7 

S 

9  . 
10 

11 
12 
13 
14 
15 

10 
1? 
18 
19 

20 

21 

22 
23 
24 
25 

20 
27 
28 
29 
30 


31  __ 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug . 

Sept. 

1.95 
1.94 
1.90 
1.87 
1.86 

2.78 
2.55 
2.42 
2.50 
2.49 

2.52 
2.47 
2.56 
2.54 
2,48 

5.40 
6.90 
4.95 
4.22 
3.88 

2.95 
2.78 
2.90 
3.02 
2.92 

5.02 
4.30 
4.02 
3.82 
3.98 

3.01 
3.00 
2.94 
3.00 
2.93 

2.98 
3.53 
3.28 
3.12 
3.03 

2.92 
3.14 
2.89 
2.76 
2.69 

2.10 
2.07 
2.01 
1.99 
1.96 

2.56 
2.53 
2.40 
2.31 
2.44 

2.52 
2.35 
2.28 
2.24 
2.21 

2.53 
2.46 
2.25 
2.14 
2.03 

2.42 
2^4 
2.28 
2.24 
2.22 

2.52 
2.52 
3.00 
3.02 
3.98 

3.82 
3.62 
3.55 
3.30 
3.08 

2.75 
.2.61 
2.70 
2.54 
2.54 

3.90 
3.79 
3.50 
3.85 
3.95 

2.88 
2.79 
2'.75 
2.70 
2.67 

2.90 
2.93 
3.06 
3.94 
5.15 

2.66 
2.58 
2.60 
2.66 
2.58 

1 .9.1 
2.02 
2.00 
1.96 
2.04 

3.08 
3.65 
3.55 
3.04 
2.75 

2.16 
2.12 
2.10 
2.07 
2.22 

2.02 
2.00 
2.00 
1.98 
1.94 

2.21 
2.20 
2.18 
2.16 
2.12 

4.78 
4.82 
4.70 
4.68 
4.50 

3.18 
3.12 
2.92 
3.25 
3.30 

2.52 
2.66 
2.70 
2.80 
3.30 

3.71 
3.56 
3.42 
3.35 
3.28 

2.75 
3.08 
2.90 
2.78 
2.84 

4.68 
4.25 
3.94 
3.70 
3.60 

2.46 
2.40 
2.36 
2.48 
2.41 

2.90 
2.52 
2.22 
2.12 
2.94 

2.62 
2.51 
2.76 
2.75 
2.68 

2.30 
2.72 
2.35 
2.22 
2.13 

1.90 
1.91 
1.90 
1.90 
2.10 

2.10 
2.12 
3^14 
3.08 
3.40 

4.25 
3.68 
3.4S 
3.32 
3.20 

3.32 
3.52 
3.68 
3.82 
3.58 

2.92 
2.80 
2.78 
2.62 
2.65 

3.44 
3.48 
3.6S 
3.58 
3.42 

3.25 
3.35 
3.25 
3.12 
3.04 

3.50 
4.12 
3.90 
3.56 
3.58 

3.30 
2.92 
2.77 
2.58 
2.46 

3.68 
3.12 
2.65 
2.62 
2.78 

2.52 
2.96 
2.89 
2.68 
2.58 

2.08 
2.02 
2.02 
1.99 
1.95 

2.24 
2.21 
2.10 
2.0S 
2.06 

3.62 
3.22 
2.92 
2.70 
2.65 

3.K 
3.72 
4.78 
4.9" 
4.62 

3.46 
3.34 
3.42 
4.32 
3.82 

2.80 
3.10 

3.39 
3.48 
3.65 

3.32 
3.22 
3.14 
3.08 
3.00 

3.04 
3.00 
2.90 
3.09 
3.05 

5.15 
4.65 
4.40 
4.12 
4.00 

2.56 
2.48 
2.33 
2.26 
2.24 

2.80 
2.68 
2.86 
2.46 
2.30 

2. .50 
3.95 
3.25 
2.90 
2.72 

1.91 

2.20 
2.94 
2.72 
2.46 

2.08 
2.0c 
2.06 
2.1C 
2.35 

2.56 
2.5C 
2.4S 
2.72 
2.5* 

4.1f 
3.78 
3.55 
3.4C 
3.35 

3.68 
3.48 
3.32 
3.26 

4.55 
4.02 
3.85 

2M 
2.9? 
3.35 
3.25 

2.99 
2.9S 
2.87 
2.86 

3.80 
3.6C 
3.42 
3.28 

2. 28 
2.42 
2.34 
2.22 

2.20 
2.14 
2.12 
3.5C 

2.6C 
2.50 
2.44 
2.36 

2.28 
2.16 
2.09 
2.07 

3.18 

3.14 

2.8( 

3.16 

2.1c 

3.  OS 

2.41 

2.05 

3.3< 

>      3. IE 

3.06 

3.05 

| 

2.66 

2.75 

y 

2.901   

NOTE.— Ice  effects  were  probably  negligible  during  the  year. 
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Daily  Mean  Gage  Height,  in  feel,  of  Casselman  River  at  Markleton,  for  the  period  October  1, 

1918.  to  September  30,  1920 


Day 


1919-1920 

1   

2  __,  u- 

4   

5   

6   

7   

3   

y   

10   

u   

12   

13   

14   

15   

1G   

IT   

18   

19   

20   

21   ■ 

22   

23   

24   

25   

20   

27   

28   

20   

30   

31   


2.14 
2.20 
2.16 
2.08 
2.03 

2 

2.8V 
2.52 
2.39 
2.38 

2.32 
3.25 
3.22 
2.97 
3.70 

3.65 
3. 87 
3.52 
3.18 
2 

2.86 
3.25 
3.32 
3.60 
S.S6 

3.30 
3.61 
3.75 
3.46 
3.30 

3.61 


XT 

Dec. 

J  illl . 

J?  eo. 

Mar. 

Apr. 

May 

•  \  my 

Allg. 

13  (?P  I  . 

5.84 

3 

85 

2.92 

3.26 

2 

917 

8.20 

4 

84 

2.62 

2.96 

3.24 

Z  ■  oo 

5.80 

3 

58 

2.76 

3.26 

2 

97 

3.30 

4 

25 

2.57 

3 .02 

3.20 

Z.  / o 

4.65 

3 

45 

2.74 

3.58 

3 

22 

3.43 

3 

93 

2.61 

3.68 

2 

72 

2.66 

4.22 

3 

16 

2.86 

4.07 

4 

15 

3 

46 

3 

67 

.2.68 

3.34 

2.54 

2.56 

3.95 

3 

22 

2.73 

3.64 

6 

32 

4 

40 

3 

52 

3.68 

2.43 

O  KA 
Z .  OU 

3.68 

3 

25 

2.81 

3.52 

5 

31 

4 

06 

3 

33 

9  QA 

2.67 

Z.uO 

3.45 

5 

0? 

2.91 

3.35 

4 

28 

3 

95 

3 

28 

9  527 

3.37 

kl  .6-3 

3.31 

4 

45 

3.09 

3.26 

3 

88 

3 

86 

3 

12 

3.00 

2.76 

3 

14 

3.18 

4 

60 

5.39 

3.18 

3 

92 

3 

77 

2 

98 

2.99 

2.68 

2 

87 

2.41 

3.15 

4 

62 

5.24 

3.22 

4 

48 

3 

87 

2 

94 

2.90 

2 .66 

3 

53 

2.90 

3.24 

4 

01 

4.26 

3.29 

5 

3a 

3 

84 

3 

16 

9  70 

91  flfi, 
Z.OO 

3 

08 

3.18 

3.28 

3 

91 

3.82 

3.28 

6 

96 

3 

78 

5 

44 

9i  fiO 

9  QA 

3 

20 

2.90 

3.14 

4 

21 

3.56 

3.28 

7 

12 

4 

28 

4 

51 

2.66 

2.66 

4 

08 

2.72 

3.06 

4 

50 

3.33 

3.16 

5 

52 

3 

92 

4 

03 

2.69 

2.52 

3 

49 

2.60 

3.01 

4 

02 

3.22 

3.30 

4 

72 

3 

70 

3 

83 

o.UcJ 

9  fl9 
.  OZ 

3 

14 

2 .51 

2.96 

3 

61 

3.18 

3.17 

5 

75 

3 

62 

3 

67 

z.  71 

2.89 

3 

42 

2.44 

2.86 

3 

58 
oH 

3.12 

3 .25 

6 

47 

4 

18 

3 

54 

2.70 

3 

18 

2.40 

2.84 

3 

3.01 

3.25 

5 

26 

4 

10 

3 

40 

6.22 

2^48 

2 

95 

2^36 

2.80 

3 

40 

3.11 

3.16 

4 

99 

4 

11 

3 

42 

4.72 

2.53 

2 

92 

2.32 

2.76 

q 
o 

24 

3.06 

2.98 

5 

37 

4 

15 

3 

49 

A  99 

9 

3 

02 

2.25 

2.72 

3 

28 

3.22 

2.98 

4 

4 

93 

3 

44 

/I  KA 

9  ift 

3 

13 

2.22 

2.71 

*? 
O 

24 

3.38 

2.97 

4 

58 

4 

54 

3 

27 

9  34 

*  . 

3 

28 

2.20 

2.71 

3 

22 

3.32 

3.29 

4 

48 

4 

30 

3 

12 

3.92, 

2.39' 

3 

41 

9  9f> 

2.74 

3 

18 

98 

3.60 

3.63 

4 

39 

4 

13 

3 

07 

3.62 

3.16 

3 

10 

2.17 

4.28 

2 

4.02 

3.47 

4 

21 

3 

88 

3 

08 

4.34 

3.36 

2 

92 

2.17 

7.21 

a 

98 

3.60 

3.25 

4 

19 

3 

69 

2 

98 

3.66 

2.87 

2 

82 

72 

2.16 

6.12 

3 

04 

3.42 

3.10 

4 

04 

3 

96 

2 

91 

3.42 

2.58 

2 

2.31 

4.88 

2 

99 

3.55 

3.11 

3 

71 

4 

:;s 

2 

84 

3.24 

2.45 

3 

05 

3.68 

4.40 

2 

91 

3.47 

3.08 

3 

58 

3 

95 

2 

77 

3.12 

2.36 

3 

08 

2.89 

4.26 

2 

82 
86 

3.68 

3 

44 

3 

83 

2 

72 

3.01 

2.31 

2 

86 

2.98 

2 

3.80 

3 

30 

2 

67 

2.47 

2 

89 

NOTE.  Stage-discharge  relation  Dec.  19  to  Jan.  9i  and  Feb.  10  to  Mar.  2  affected  by  ice. 


OHIO  BASIN — STATION  NO.  25 


LAUREL  HILL  CREEK  AT  URSINA 


Location.— At  two-span  steel  highway  bridge,  Ursina,  Somerset 
County. 

Drainage  Area. — 122  square  miles. 

Records  Available.— August  12,  1913,  to  September  30,  1920. 

Qage  —Standard  chain  attached  to  upstream  side  of  bridge; 
read  by  Miss  Lizzie  R.  Case. 

Discharge  Measurements— Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— Banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  gravel  and  boulders.  Control  is  at  a 
riffle,  where  the  bed  is  composed  of  gravel  and  boulders,  a  short 
distance  below  the  gage ;  probably  permanent. 
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Extremes  of  Discharge.— 1918-1919 :  Maximum  stage  observed  dur- 
ing the  year, '6.10  feet  at  8  a.  m.  January  2  (discharge,  from  exten- 
sion of  rating  curve,  1.000  second-feet)  ;  minimum,  1.25  feet  Feb- 
ruary 15  (discharge,  1  second-foot] . 

1919-1920:  Maximum  stage  during  the  year,  estimated  from  hy- 
drograph,  7.2  feet  at  5  a.  m.  June  IT  (discharge,  about  5,200  second- 
feet)  ;  minimum,  1.80  feet  on  September  6  (discharge,  25  second- 
feet). 

Ice.— Stage-discharge  relation  usually  affected  by  ice. 

Accuarcy.— Stage^discharge  relation  permanent  except  as  affected 
by  ice.  Eating  curve  well  denned  below  2,100  second-feet.  Gage  read 
to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying 
daily  mean  gage  height  to  rating  table.   Results  good. 


DiscHargc  Measurements  of  Laurel  ^ ^ree^ai   Vrsina^  during   tke  period   October  1,  1918, 


No. 


11 


13 
14 


Date 


1919 
Aug.  9a 

1920 
Jan.  31b 
Ar>T.  13 
May  26 


Hade  by- 


Peterson  &  Land  is 


B.  A.  Knight 
R.  J.  Ferris  . 
J.  M.  Snaveiy 


a  Measurements  made  by  wading-  under  bridge, 
b  Measurements  made  through  complete  ice  cover. 


Gage 
height 


Feet 
2.03 


3.49 
3.00 
2.34 


Discharge 


Sec. -ft. 
87 


248 
595 
160 
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Daily  Mean  Gage  Height,  in  feet,  of  Laurel  Hill  Greek  at  Orsina,  for  the  period.  October  1, 

1918,    to   September  30,  1920 


Day 

Oct. 

Nov. 


Dec. 

Jan. 

Feb. 

Mar. 

Apr. 


May 

June 

July 

Aug . 

Sept. 

1918-1919 

1.70 

3.00 

2.20 

4.60 

2. 25 

3.05 

2.25 

2.45 

2.05 

1.66 

2.15 

2.26 

1.80 

2.55 

2.20 

5.70 

2.40 

2.95 

2.15 

2.75 

2.05 

1.65 

1.90 

2.23 



1.70 

2.50 

2.30 

3.75 

2.15 

2.95 

2.15 

2.50 

1.95 

1.65 

1.90 

2.10 

1.70 

2.20 

2.30 

3.30 

.  2  .20 

3.15 

2.25 

2.40 

1.95 

1.65 

1.85 

2.06 

1.75 

2.15 

2.30 

2.80 

2.10 

2.20 

2.15 

2.35 

2.00 

1.65 

1.90 

2.02 

2.15 

2.10 

2.30 

2.70 

2.05 

2.30 

2.20 

2.50 

1.95 

1.65 

2.26 

2.20 

2.10 

2.30 

2.65 

2.20 

2.15 

2.15 

2.60 

1.95 

1.60 

2.35 

1.97 



2.05 

2.06 

-  2.40 

2.60 

1.65 

2.15 

2.10 

3.25 

2.03 

1.56 

2.20 

1.95 

1.85 

2.00 

2.60 

2.30 

2.20 

2.45 

2.05 

3.20 

2.05 

1.90 

1.96 

1.94 

1.80 

2.00 

3.35 

2.50 

1.65 

2.75 

1.95 

4.25 

1.96 

2.05 

1.98 

2.12 

1.85 

1.85 

3.30 

2.40 

1.65 

2.70 

2.15 

3.60 

1 .95 

1  it. 

-c.oU 

 ,  ,  

1.85 

1.90 

3.25 

2.20 

1.70 

2.35 

2.30 

3.35 

1.90 

1.75 

1.90 

2.46 



1.86 

1.85 

3.65 

2.30 

1.65 

2.35 

2.35 

2.95 

1.85 

1.75 

2.04 

2.25 

1.80 

1.8(1 

3.40 

2.30 

1.50 

2.50 

2.15 

2.85 

1.85 

1.75 

2.04 

2.12 



1.80 

1.90 

3.50 

2.30 

1.25 

2.45 

2.25 

2.75 

1.90 

2.35 

2.22 

2.02 

1.70 

1.85 

3.25 

2.40 

1.65 

2.00 

2.40 

2.75 

1.90 

3.20 

1.99 

2.01 

1.70 

2.10 

2.6U 

2.40 

2.10 

2.55 

2.45 

2.75 

1.85 

2.45 

2.38 

2.00 

1.80 

2.55 

2.50 

2.65 

1.95 

2.45 

2.40 

2.70 

1.75 

2.00 

2.15 

1.98 

1.80 

2.85 

2.40 

2.70 

2.00 

2.50 

2.35 

2.55 

1.75 

1.75 

2.06 

1.94 



2.00 

3.15 

2.30 

2.60 

2.00 

2.40 



2.70 

1.80 

1.96 

2.08 

1.91 

1.90 

3.55 

2.30 

2.15 

2.05 

2.40 

2.45 

3.40 

1  85 

1.95 

2.06 

i. .  Jtf 

2.95 

2.6V 

2.30 

2.50 

2.30 

2!  30 

3.10 

1.75 

1.70 

3.58 

2.20 

1.80 

2.75 

3.20 

2.65 

2.65 

2.25 

2 .25 

3  15 

1  7'^ 
J. .  iO 

1 .00 

1.85 

2.60 

3.15 

2.95 

2.50 

2.30 

2.55 

3.00 

1.65 

1.75 

2.46 

2.34 

1.90 

2.70 

3.50 

2.60 

2.60 

2.20 

2.45 

2.80 

1.75 

1.70 

2.34 

2.14 

1.90 

2.40 

2.90 

2.45 

3.05 

2.20 

2.40 

2.75 

1.85 

1.75 

2.26 

2.06 

2.00 

2.30 

2.80 

2.40 

3.20 

2.20 

2.25 

2.55 

2.00 

1.65 

2.19 

1.94 

2.05 

2.40 

2.70 

2.50 

2.70 

2.30 

2.20 

2.45 

1:80 

1.95 

2.11 

1.92 

2.10 

2.40 

2.70 

2.25 

2.25 

2.20 

2.30 

1.75 

2.70 

2.07 

1.86 

2.15 

2.30 

2.50 

2.30 

2.20 

2.20 

2.25 

1.70 

2.20 

2.08 

1.92 

3'.  65 

2.50 

2.35 

2.20 

2.15 

2.05 

2.43 

NOTE. — Stage-discharge  relation  Jan.  6-11, 
Apr.  20  not  observed. 


Feb.  7,  9^15  and  18-20  affected  by  ice.    Gage  height 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919^1920 

2. or 

4 

64 

2.7f 

2.51 

'3.25 

3.72 

2.35 

3.60 

2.10 

2.11 

3.16 

2.12 

2.02 

4 

76 

2.5£ 

2.50 

3.37 

3.72 

2.49 

3.34 

2.04 

2.32 

3.02 

2.06 

1.9." 

3 

81 

2.4f 

2.56 

3.50 

2.39 

3.01 

2.02 

2.59 

2.56 

1.98 

1.9? 

3 

32 

2.4f 

2.58 

3.86 

2.47 

2.84 

2.27 

2.25 

2.38 

1.92 

1.86 

2 

98 

2.37 

2.61 

4.10 

2.95 

2.70 

2.87 

2.14 

2.28 

1.92 

2.31 

0 

26 

2.36 

2.40 

4.02 

2.88 

2.58 

2.83 

2.12 

2.40 

1.80 

2.61 

2 

60 

3.87 

2.10 

4.03 

2.79 

2.45 

2.60 

2.44 

3.30 

1.94 

2.36 

2 

46 

3.34 

2.95 

3.73 

2.92 

2.73 

2.40 

2.46 

2.24 

2.66 

1.90 

2.38 

2 

44 

3.64 

3.74 

3.76 

2.80 

2.67 

2.34 

2.67 

2.19 

2.43 

1.88 

2.25 

2 

37 

4.49 

3.80 

3.66 

2.90 

2.68 

2.29 

2.39 

2.07 

2.46 

2.08 

2.21 

3 

44 

3.24 

3.30 

3.63 

3.48 

2.72 

2.26 

2.36 

2.22 

2.3S 

2.35 

2.80 

2 

52 

2.71 

2.82 

3.62 

4.89 

2.69 

2.49 

2.22 

2.24 

2.36 

2.24 

2.36 

2 

60 

3.12 

2.61 

3.66 

5.60 

3.11 

4.03 

2.27 

2.13 

2.64 

2.12 

2.50 

2 

41 

3.60 

2.95 

3.76 

3.81 

2.90 

3.21 

2.28 

.2.15 

2.28 

2.10 

3.04 

2 

40 

3.13 

2.78 

3.80 

3.32 

2.78 

2.85 

2.34 

2.14 

2.36 

2.08 

3.06 

2 

40 

2.89 

2.52 

4.05 

3.74 

2.70 

2.68 

3.03 

2.06 

2.34 

2.12 

3.40 

2 

26 

2.67 

2.49 

4.22 

4.81 

2.96 

2.58 

6.17 

1.96 

2.20 

1.90 

3.00 

2 

1." 

2.52 

3.36 

4.32 

3.75 

2.95 

2.50 

5.03 

2.00 

2.16 

1.87 

2.74 

2 

14 

2.56 

•  3.32 

4.36 

3.51 

2.84 

2.57 

3.70 

2.10 

2.15 

1.88 

2.60 

2 

17 

2.55 

3.46 

4.37 

3.37 

2.94 

2.44 

3.12 

2.09 

2.20 

1.94 

2.43 

2 

19 

2.53 

3.55 

4.35 

3.33 

3.46 

2.54 

3.13 

2.01 

2.14 

1.90 

2.60 

2 

18 

2.50 

3.69 

4.05 

3.28 

3.30 

2.59 

2.86 

1.94 

2.16 

1.91 

2.66 

2 

18 

2.50 

3.56 

4.14 

3.17 

3.12 

2.49 

2.70 

1.92 

2.20 

1.86 

2.81 

2 

16 

2.49 

3.63 

4.32 

3.08 

3.02 

2.43 

2.70 

2.98 

2.06 

1.94 

2.60 

2 

72 

2.39 

3.80 

4.37 

3.07 

2.77 

2.25 

2.92 

2.52 

2.05 

1.94 

2.60 

5 

41 

2.36 

3.62 

4.38 

3.  Of 

2.69 

2.29 

2.56 

2.34 

2.00 

1.92 

2.93 

5 

lil! 

2.36 

3.54 

4.11 

2.67 

2.82 

2.27 

2.46 

2.15 

1.96 

1.94 

3.30 

3 

60 

■  2.27 

3.42 

3.92 

2.73 

3.06 

2.26 

2.33 

2.11 

2.30 

2.49 

3.22 

3 

26 

2.22 

3.34 

3.72 

2.57 

3.00 

2.22 

2.25 

2.07 

2.14 

2.26 

2.84 

3. 

06 

2.20 

3.36 

2.47 

3.18 

2.12 

2.15 

2.04 

2.02 

2.30 

 1  3.04 

3.44 

2.43 

2.12 

2.23 

2.12 

NOTF>-Stage-diseharge  relation  Dee.  18  to  Mar.  8  affected  by  ice 
not  observed. 


Gage  height  Mar.  3-7 
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Daily  discharge,  in  second-feet,  of  Laurel  Hill  Creek  at  Vrsina,  for  tU  period  October  1,  1918, 

to  September  30,  1920 


Day 



Oct. 

1 

l  o  . 

Dec . 

Jan. 

Peb. 

Mar. 

Apr. 



May 

June 

July 

Aug. 

Sept. 

1918-1919 
I  _____ 

IS 

544 

134 

1  ,9o0 

J  .  <  t 

577 

154 

23S 

v2 

8 

116 

157 

2 

24 

2S4 

134 

9,400 

215 

512 

116 

388 

82 

S 

42 
42 
33 

146 
98 
85 
73 

3 

12 

260 

173 

1,130 

116 

512 

116 

260 

54 

8 

12 

134 

17? 

750 

134 

645 

154 

215 

54 

8 

18 

116 

173 

417 

98 

134 

116 

194 

67 

- 

42 

K   

116 

98 

173 

142 

82 

1  TQ 

116 

l.j-i 

260 

54 

8 

154 

62 
59 
54 
52 

134 

98 

173 

127 

24 

116 

116 

30S 

54 

5 

194 

5 

82 

82 

2-15 

134 

8 

116 

715 

82 

4 

134 
54 

9   

33 

67 

308 

134 

4 

23S 

82 

,  680 

82 

42 

10 

24 

67 

7S5 

134 

1 

388 

54 

1,510 

54 

82 

62 

105 

11 

33 

33 

750 

134 

1 

360 

54 

18 

47 

173 

1-1   

33 

42 

715 

134 

1 

194 

173 

785 

42 

18 

42 

242 

X6   

33 

3? 

970 

173 

] 

194 

194 

512 

33 

18 

79 

154 

14   

24 

2-' 

820 

173 

1 

260 

116 

448 

33 

IS 

79 

105 
73 

24 

42 

890 

173 

1 

238 

154 

388 

42 

194 

14: 

16        -    -  — 

12 

33 

715 

215 

S 

308 

215 

f?QQ 
OCO 

rs?i 

DO.' 

6J 

70 

12 

98 

308 

215 

98 

2S4 

238 

3S8 

33 

18 
18 

238 

20f 

67 

18 

24 
24 

284 
448 

260 
215 

334 
360 

IS 
5 

238 
260 

215 
194 

360 
284 

67 
18 

IIP 
85 

62 
52 

20    _    . 

67 

64a 

I/O 

?c,<3 

5 

215 

194 

360 

24 

54 

92 

44 

21   

42 

97C 

173 

116 

82 

215 

238 

820 

Z't 

Kit 

CO 

A7 
i  1 

22   

42 

51  v 

308 

173 

173 

173 

610 

IS 

12 

97C 

134 

23 

42 

388 

680 

334 

3S4 

154 

154 

645 

IS 

8 

3SS 

334 

24   - 

33 

308 

645 

512 

260 

173 

284 

544 

8 

IS 

242 

190 

25   

42 

360 

890 

SOS 

308 

,134 

238 

417 

IS 

12 

190 

112 

26  -__ 

•42 

215 

479 

238 

577 

134 

215 

388 

33 

IS 

157 

85 
52 

2?   

67 

173 

417 

215 

680 

134 

154 

284 

67 

8 

54 

130 

28   

82 

215 

360 

260 

360 

173 

134 

238 

24 

102 

47 

35 

29   

98 
116 

215 

260 

154 

154 

134 

173 

18 

360 

88 

30   

173 

260 

173 

134 

134 

154 

12 

134 

92 

47 

31   

970 

260 

194 

134 

116 

82 

228 

VOTE— Discharge  Jan.  6-11.  Feb.  7,  9-15  and  18-20  estimated,  because  of  ice,  from  weather 
records  and  study  of  gage  height  graph.    Discharge  Apr.  20  estimated  from  gage-height  graph. 


Day 

Oct. 

VOT. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

75 

1,730 

396 

50 

280 

300 

172 

9.80 

85 

«- 

r,.? 

91 

2   

65 

2,190 

272 

40 

300 

360 

240 

7:  ' 

70 

159 

550 

75 

3   

1.20O 

225 

40 

360 

550 

190 

550 

65 

29-' 

278 

56 

4   

J4 

195 

26 

420 

1.300 

?'T 

446 

139 

132 

186 

44 

3-' 

537 

181 

26 

420 

3,000 

'  518 

380 

465 

97 

143 

44 

6 

15J 

136 

177 

40 

420 

1,300 

472 

289 

439 

91 

195 

25 

7 

306 

306 

46S 

85 

420 

700 

414 

220 

300 

215 

755 

48 

S 

177 

225 

790 

518 

42C 

498 

378 

195 

225 

129 

336 

40 

9   

18* 

215 

1 .020 

1.120 

420 

240 

342 

168 

342 

112 

210 

37 

10   

132 

1S1 

1.840 

1,160 

400 

485 

348 

146 

190 

78 

225 

80 

11   

118 

215 

720 

755 

360 

900 

372 

136 

177 

122 

177 

172 

1?    ... 

420 

2^6 

3(V 

433 

3J0 

2.310 

35J 

240 

122 

129 

177 

129 

13  .   

177 

300 

615 

306 

300 

3,260 

619 

1,310 

131 

94 

324 

91 

14   

24H 

215 

980 

200 1  300 

1,160 

485 

685 

143 

100 

143 

85 

15    _ 

58? 

195 

650 

150 

2SO 

755 

408 

452 

168 

97 

177 

80 

16    . 

582 

195 

478 

130 

240 

1.120 

360 

348 

582 

75 

168 

91 

17  

825 

136 

34? 

110'  2^0 

2.  ISO 

524 

289 

4,160 

52 

115 

40 

1<5 

5"50 

100 

256 

no 

240 

1,120 

518 

245 

2,440 

60 

103 

39 

19   

38-1 

97 

150 

110 

240 

900 

4J6 

28? 

1,070 

85 

100 

37 

20 

300 

106 

85 

110 

240 

790 

511 

215 

615 

82 

115 

48 

21   

210 

112 

60 

130 

240 

790 

862 

267 

650 

62 

97 

40 

92   

300 

109 

60 

150 

240 

755 

755 

294 

459 

48 

103 

42 

23    ... 

338 

109 

RO 

150 

240 

650 

615 

240 

360 

44 

115 

34 

24     

426 

103 

85 

150 

240 

615 

550 

210 

360 

537 

75 

48 

25  _   

300 

372 

85 

150 

240 

582 

402 

132 

498 

256 

72 

48 

26   

sot 

2.9S*l 

85 

ro 

240 

582 

354 

146 

278 

168 

60 

44 

27   

2,440 

85 

200 

240 

342 

433 

139 

225 

ion 

52 

48 

7RS 

S5 

200 

240 

378 

582 

136 

163 

88 

150 

240 

90 

6=" 

72r 

85 

20f 

24C 

284 

550 

122 

132 

78 

97 

136 

30   

44C 

582 

70 

20C 



220 

91 

100 

70 

65 

150 

31   

5S2 

60 

240l      -  - 

21C 

91 

i  120 

91 

NOTE  —Discharge  Dec.  19  to  Jan.  6,  and  Jan.  14  to  Mar.  5  estimated,  because  of  ice,  from 
discharge  measurement,  weather  records  and  study  of  gage  height  graph.  Discharge  Mar.  9  and 
7  estimated,  because  of  no  gage  height  record. 
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Monthly  Discharge  of  laurel  Hill  Greek  at  Ursina,  for  the  period  October  1,  1918,  to  September 

SO,  1920 

(Drainage  area,  122  square  miles) 


Discharge  in  Second-feet 

Run-off 

Month 

-Maximum 

iviiniiniiin 

October  _. 

1918-1919 

970 

12 

75 

0.615 

0.71 

November 
December 
January  . 
February 

970 

24 

233 

1.90 

Z.12 

nf7fi 

o't\j 

134 

422 

3.46 

3.99 

fifin 
OOv 

11/! 

420 

3.49 

4.02 

2 

137 

1.121 

1.17 

ui  i 

116 

248 

2.03 

2.34 

April   1  1  

54 

160 

1.31 

1.46 

453 

3.72' 

4.29 

g 

42 

.344 

.38 

July   

680 

A 

.598 

.69 

AnpTlSiti   

i)'iV 

33 

144 

1.18 

1.36 

September 

35 

101 

.828 

.92 

The 

year  .   

01  Ann 

211 

1.74 

23.45 

October  - 

1919-1920 

825 

d* 

QQ1 
Ool 

3.11 

veir  ber 

2, 980 

9-7 

593 

4.86 

5.42 

December 

January 

February 

Mo  reh 

1,840 

60 

3561 

2.92 

3.37 

1,160 

26 

241 

1.98 

2.28 

420 

240 

303 

2.48 

2.68 

3,260 

210 

924 

7.57 

8.73 

April   

862 

172 

456 

3.731 

4.16 

1,340 

91 

330 

21.70 

3.11 

4,160 

65 

505 

4.14 

4.62 

July     

537 

44 

125 

1.02 

1.18 

650 

52' 

197 

1.61 

1.86 

September 

240 

25 

72.0 

.595 

.66 

The 

year  

4,160 

25 

369 

3.02 

41.18 

OHIO  BASIN — STATION  NO.  26 


YOUGHIOGHENY  RIVER  AT  CONN  ELLS  VILLE 


Location.— At  two-span  steel  highway  bridge  between  New  Haven 
and  Connellsville,  Fayette  County. 
Drainage  Area. — 1,320  square  miles. 

Records  Available.— July  22  1908,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  C.  H.  Kluesener  and  P-  M.  Rulli.  Elevation  of  gage  zero 
860.13  feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 
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Channel  and  Control.— Bunks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  gravel  and  rocks.  Control  is  at  a  riffle 
about  500  feet  below  gage  where  bed  is  rock  formation;  permanent. 

Extremes  of  Discharge. — 1918-1919 :  Maximum  stage  observed 
during  the  year,  11.51  feet  at  1  p.  m.  January  1  (discharge,  27,700 
second-feet)  ;  minimum,  0.80  foot  at  5  p.  m.  September  21  (discharge, 
180  second-feet). 

1919-1920:  Maximum  open  water  stage  during  the  year  determined 
from  levels,  12.13  feet  at  10  a.  m.  March  13  (discharge,  30,000  sec- 
ond-feet) ;  a  stage  of  15.0  feet  was  observed  at  10  a.  m.  January  9, 
but  the  Avater  was  held  back  by  an  ice  jam;  minimum,  0.90  foot  at 
5  p.  m.  September  26  (discharge,  220  second-feet). 

jce. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Eating  curve  fairly  well  defined  below  1,000  second-feet  and 
well  defined  from  1,000  to  30,000  second-feet.  Gage  read  to  half 
tenths  twice  daily.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.   Eesults  fair. 


Discharge  Measurements  of  Youghiogheny  River  at  Corvnellsville,  during  the  period  October  1, 

1918,    to   September   30,  1920 


No. 


30 


31 
32 


Date 


1919 
July  20 

1920 
Jan.  30* 
May  25 


Made  by- 


Ferris  &  Snavely 

B.  A.  Knight,  i. 
R.  J.  Ferris,  — 


Gage 
height 


Feet 
1.87 


3.20 
2.65 


Discharge 


Sec. -ft. 
781 


2,720 
1,570 


♦Measurement  made  through  complete  ice  cover. 
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Daily  Mean  Gage  Height,  in  feet,  of  Youghiogheny  River  at  Connellsville,  for  the  period 
October  1,  1918,  to  September  SO,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

o  uiy 

Aug. 

Sept. 

1918-1919 
1         _  ___ 

1.00 
1.00 
1.00 

.82 
.82 

1.02 
1.17 
1.40 
1.62 
1.54 

1.37 
■1.40 
1.40 
1.4* 
1.32 

1.17 
1.00 
.92 
.84 
.94 

1.27 
1.22 
1.12 
1.12 
1.17 
1.02 
1.02 
.97 
1.17 
1.70 

4.02 

4.32 
3.92 
3.12 
2.77 
2.57 

2.32 
1.97 
1.72 
1.52 
1.44 

1.17 
1.04 
.92 
.82 
.92 
1.14 
1.22 
1.92 
3.17 
3.87 

4.07 
4.04 
3.72 
3.22 
2.67 

2.47 

a.  34 

2.27 
2.20 
2.20 

2.10 
2.04 
2.02 
2.10 
2.24 

2.17 
2.10 
1.97 
1.80 
2.27 

5.22 
7.22 
7.07 
6.42 
6.30 

6.17 
6.12 
5.74 
5.34 
4.82 
4.62 
5.47 
7.07 
7.14 
6.82 
6.20 
5.22 
4.77 
4.62 
4.42 

4.82 

8.71 
9.78 
7.03 
6.18 
5.23 

4.13 
3.81 
3.88 
3.65 
3.31 

3.03 
3.13 
3.13 
3.18 
3.53 

3.58 
3.88 
4.15 
3.95 
3.83 

3.53 
3.13 
3.58 
5.83 
4.93 

4.55 
4.03 
3.23 
2.88 
2.78 

2.41 

2.15 
2.03 
1.95 
1.91 

1.54 
1.35 
1.28 
1.18 
1.22 

1.50 

3.25 
3.02 
2.35 
1.98 

1.65 
1.48 
1.48 
1.72 
1.96 

1.65 
1.82 
2.20 
1.85 
1.50 

1.48 
4.58 
3.22 
2.72 
2.25 
1.92 
1.72 
1.55 
1.45 
1.42 
2.45 

2.19 
1.75 

1.55 
1.42 
1.35 

1.22 
1.18 
1.05 
.98 
1.35 

1.78 
1.98 
1.90 
1.58 
1.35 

1.25 
1.15 
1.08 
1.02 
.98 

.82 
1.02 
2.85 
2.25 
1.85 

1.52 
1.32 
1.15 
1.08 
.98 

2 

3 

4f 

5  i 

6   

1.65 

1.43 
1.41 

1.41 
1.33 
1.25 

1.23 
1.25 

10 

H   — 

12   

13     -    -  -  - 

1 .95 
a.  yo 
2.68 

2.28 
1.78 
1 .45 
1.3S 

14   

16   

17   ■— 

18  - 

19   

20   

1.61 

21  - 

1.70 
2.15 
1.70 
1.75 
1.50 

1.25 
1.14 
1.00 
2.75 
2.48 
1.82 

22   

23   

24   

25   

26   

27   

28   

29   

30   

31    — 

NOTE— Stage-discharge  relation  Jan.  7  to  10  affected  by  ice.  G'age  height  Feb.  21  to 
July  20  not  reliable. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

2.25 

1   

1.00 

6.96 

4.20 

2.27 

3.05 

2.63 

2.65 

5.87 

1.89 

3.05 

2.10 

2    — 

1.30 

8.67 

3.86 

2.10 

2. SO 

2.60 

2.70 

5.12 

1.74 

2.18 

3.38 

1.85 

3   

1.23 

6.80 

3.28 

1.73 

3.17 

2.85 

3.00 

4.44 

1.71 

3.18 

2.52 

1.60 

4   

1.10 

5.20 

2.90 

1.83 

4.00 

3.97 

2.85 

3.87 

1.75 

3.48 

2.02' 

1.42 

5   

1.03 

4.43 

2.63 

1.90 

3.83 

7.91 

4.35 

3.44 

3.03 

2.75 

1.72 

1.32 

6   

2.25 

3.80 

2.82 

1.87 

3.50 

7.30 

4.60 

3.17 

4.35 

2.32 

1.60 

1.30 

7   

2.90 

3.38 

5.85 

2.00 

3.15 

5.27 

4.23 

2.92 

3.45 

2.38 

3.21 

1.28 

8   

2.10 

3.03 

6.31 

2.20 

2.85 

4.33 

4.03 

2.80 

2.98 

2.22 

2.82 

1.38 

9   

1.70 

2.83 

5.83 

,  7.47 

2.85 

3.93 

3.70 

2.57 

2.81 

2.02 

2.22 

1.28 

10   

1.60 

2.60 

5.91 

7.89 

3.05 

4.07 

3.80 

2.37 

2.48 

1.85 

2.50 

1.78 

11   

i:56 

2.56 

4.90 

5.60 

3.47 

5.60 

3.87 

2.22 

2.29 

1.76 

2.55 

2.35 

12   

2.10 

2.78 

4.30 

4.50 

3.50 

7.65 

3.67 

2.23 

2.08 

2.25 

2.45 

3.30 

13  

3.23 

2.83 

4.60 

3.83 

3.45 

10.07 

4.23 

5.40 

1.94 

2.16 

3.95 

1.85 

2.83 

2.73 

6.49 

3.27 

3.13 

7.43 

4.20 

5.07 

2.04 

1.85 

3.88 

1.55 

15   

3.98 

2.50 

5.49 

2.47 

3.35 

6.00 

3.80 

4.07 

2.02 

1.75 

2.88 

1.48 

16   

4.93 

2.30 

4.48 

3.13 

3.93 

6.36 

3.57 

3.52 

2.81 

3.02 

2.82 

1.38 

17   

5.22 

2.20 

4.20 

2.75 

2.75 

8.94 

3.90 

3.17 

10.6 

2.68 

2.90 

1.32 

18   

4.66 

2.20 

3.50 

2.37 

3.25 

7.20 

4.43 

2.87 

9.19 

2.09 

2.42 

1.22 

19   

3.68 

2.18 

3.50 

2.17 

2.93 

6.10 

4.57 

2.82 

6.28 

1.85 

2.22 

1.12 

20   , 

3.08 

2.06 

3.08 

2.33 

2.40 

7.43 

4.77 

■  3.14 

4.85 

1.75 

2.30 

1.08 

21  

2.63 

1.96 

2.70 

2.65 

2.65 

6.37 

6.37 

3.24 

4.75 

1.68 

2.28 

1.12 

22   

2.90 

1.90 

2.78 

4.46 

2.75 

5.57 

6.20 

3.14 

4.35 

1.55 

2.52 

1.05 

23     

3.38 

1.90 

2.83 

3.57 

3.50 

5.05 

5.30 

2.87 

3.95 

1.42 

3.12 

1.05 

24-   

3.43 

1.96 

2.70 

5.01 

4.85 

4.73 

4.80 

2.64 

3.86 

1.75 

2.70 

.98 

25   

3.48 

2.58 

2.43 

5.47 

4.40 

4.47 

4.27 

2.54 

5.10 

4.01 

2.32 

1.00 

26   

3.16 

9.39 

2.28 

4.10 

3.65 

4.27 

3.80 

2.48 

4.00 

3.62 

2.05 

.92 

27   

3.78 

9.60 

2.53 

3.67 

3.27 

4.07 

3.90 

2.34 

3.25 

2.69 

1.90 

1.02 

28  -  

4.56 

6.63 

2.43 

3.56 

3.05 

3.60 

5.05 

2.15 

2.85 

2.20 

1.82 

2.47 

29   

4.10 

5.33 

2.26 

3.33 

3.00 

3.30 

4.73 

2.09 

2.55 

1.92 

2.18 

2.30 

30   

3.46 

4.80 

2.06 

3.33 

3.05 

4.15 

1.92 

2.30 

1.70 

1.98 

1.93 

31   

3.64 

2.03 

3.68 

2.80 

1.85 

1.82 

1.85 

NOTE— Stage-discharge  relation  Dec.  17  to  Jan.  7,  Jan.  22-24,  Jan.  30  to  Feb.  1,  Feb. 
15-21  and  Feb.  27  to  Mar.  3  affected  by  ice. 
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Daily  discharge,  in  second-feet,  of  Youghiogheny  River  at  Connellsvllle,  for  the  period 
October  1,  1918,  to  September  SO,  1920   


Day 


1918-1019 


t>   


Oct.    Nov.    Dec.     Jan.  Feb. 


270 
270 
2-70 
188 
188 

270 
352 
500 
640 
605 

470 
500 
500 
535 
440 

352 
270 
230 
196 
240 

410 

380 
325 
325 
352 

270 
270 
255 
352 
710 

3,740 


4,290 
3,570 
2,300 
1,870 
1,610 

1,260 
960 
710 
570 
535 

352 
298 
230 
188 
230 

352 
380 
870 
2,450 
3,570 

3,920 
3,740 
3,230 
2,450 
1,740 
1,430 
1,320 
1,200 
1,150 
1,150 


1,050 
1,000 
960 
1,050 
1,200 

1,100 
1,050 
915 
790 
1,200 

6,230 
12,100 
11,800 
9,500 
9,200 

8,900 
8,610 
7,500 
6,470 
5,320 

4,890 
6,970 
11,800 
11,800 
10,800 
8,900 
6,230 
5.32L 
4,890 
4,480 

5,320 


17,300 
21,300 
11,400 
8,900 
6,230 

3,920 
2,900 
2,100 
2,100 
2,100 

21,150 
21,300 
2,300 
2,450 
2,910 

3,070 
3,570 
4,100 
3,740 
3,400 

2,910 
2,300 
3,070 
7,770 
5,540 
4,890 
3,740 
21,450 
2,010 
1,870 

1,370 


1,100 
1,000 
915 
870 
675 

535 
500 
500 
470 
111) 

410 
410 
915 
2,010 
1,740 

1,200 
790 
535 
500 
640 


Mar. 


Apr. 


May 


June  July 


710 
1,100 
710 
750 
570 
410 
352 
270 
1,870 
1,490 


Aug. 


605 
470 
440 


570 
2,450 
2,150 
1,320 

960 

675 
570 
570 
710 
915 

(rrr, 

790 
1,150 
830 
570 

570 
4,890 
2,450 
1,740 
1,200 
870 
710 
605 
535 
500 


790  1,430 


NOTE— Discharge  Jan.  7  to  10  estimated,  because  of  ice,  from  weather  records  and 
study  of  gage-height  graph.     Record  Feb.  21  to  July  20  not  reliable. 


Day 


1919-1920 


Oct. 


Nov. 


270 
470 
410 

325 
298 

410 
1,200 
1,050 
710 
640 

605 
1,050 
2,450 
1,870 
3,740 

5,540 
6,230 
5,100 
3,230 
2,300 

1,610 
2,010 
2,750 
2,750 
2,910 

2,450 
3,400 
4,890 
3,920 
2,910 

  3,070 


11,400 
17,300 
10,800 
6,230 
4,480 

3,400 
2,750 
2,150 
1,870 
1,610 

1,610 
1,870 
1,870 
1,740 
1,490 

1,320 
1,150 
1,150 
1,150 
1,000 

915 
870 
870 
915 
1,610 

19,800 
20,500 
10,100 
6,470 
5,540 


Dec. 


4,290 
3,570 
2,600 
2,010 
1,610 

1,870 
7,770 
9,200 
7,770 
8,040 

5,540 
4,2)0 
4,890 
9,810 
6,970 

4,680 
3,200 
2,400 
1,900 
1,500 

1,300 
1,200 
1,100 
1,000 

950 

900 
850 
850' 
800 
750 

700 


Jan. 


650 
650 
650 
1)50 
650 

700 
800 
900 
,200 
,500 

230 
680 
Jill, 
600 
430 

1,300 
1,200 
1,100 
1,100 
1,200 

1,300 
1,700 
2,800 
4,400 
6,970 

3,920 
3,230 
3,070 
2,600 
2,400 

2,200 


Feb. 


2,000 
2,000 
2,000 
3,000 
3,400 

2,910 
2,450 
1,870 
1,870 
2,150 

2,910 
2,910 
2,750 
2,300 
1,900 

1,500 
1,300 
1,200 
1,200 
1,200 

1,300 
1,600 
2,910 
5,320 
4,480 

3,070 
2,400 
1,700 
1,600 


Mar. 


1,500 
1,400 
1,500 
1,900 
2,800 

5,000 
5,500 
4,290 
3,570 
3,920 

7,230 
13,400 
22,400 
12,800 

8,320 

9,500 
17,800 
12,100 

8,610 
12,800 

9,500 
7,230 
5,770 
5,100 
4,680 

4,290 
3,920 
3,070 
2,600 
2,150 

1,870 


Apr. 


1,610 
1,740 
2,150 
1.S70 
4,480 

4,890 
4,100 
3,740 
3,230 
3,400 

3,570 
3,230 
4,100 
4,100 
3,400 

3,070 
3,570 
4,480 
4,890 
5,320 

9,500 
8,900 
6,470 
5,320 
4,290 

3,400 
3,570 
5,770 
5,100 
4,100 


May 


8,040 
6,000 
4,480 
3,570 
2,750 

2,450 
2,010 
1,870 
1,610 
1,320 

1,150 
1,200 
6,720 
6,000 
3,920 

2,910 
2,450 
2,010 
1,870' 
2,300 

2,450 
2,300 
2,010 
1,610 
1,610 

1,490 
1,320 
1,100 
1,050 
870 

830 


June 


870 
750 
710 
750 
2,150 

4,480 
2,750 
2,150 
1,870 
1,490 

1,260 
1,050 
915 
1,000 

960 

1,870 
24,300 
19,100 
9,200 
5,320 

5,320 
4,4S0 
3,740 
3,570 
6,000 

3,740 
2,450 
1,870 
1,610 
1,260 


July 


Aug. 


1,200 
1,150 
2,450 
2,910 
1,870 

1,260 
1,370 
1,150 

960 
830 

750 
1,200 
1,100 

830 
750 

2,150 
1,740 
1,050 
830 
750 

710 
605 
500 
750 
3,740 

3,070 
1,740 
1,150 
870 
710 

870 


2,150 
2,750 
1,490 
960 
710 

640 
2,450 
1,870 
1,150 
1,490 

1,610 
1,430 
3,740 
3,570 
2,010 

1,870 
2,010 
1,370 
1,150 
1,260 

1,260 
1,< 
2,300 
1,740 
1,260 

1,000 
870 
790 

1,150 
960 

83o| 


NOTE — Discharge  Dec.  17  to  Jan.  7,  Jan.  22-24,  Jan.  30  to  Feb.  1,  Feb.  15-21  and  Feb.  27 
to  Mar.  3  estimated,  because  of  ice,  from  discharge  measurements,  weather  records  ana 
study  of  gage  height  graph. 
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Monthly  Discharge  of  Youghiogheny  River  at  ConneUsmlle,  for  the  period  October  1,  1918, 

to  September  30,  1920 
(Drainage  area,  1,320  square  miles) 


Discharge  in  Second-feet 


Month 


October! 
November 
December 
January  . 
August  _  — 
September 


1918-1919 


1919-1920 


October  __ 
November 
December 
January  . 
February  _ 
March  __- 

April   

May   

June   

July   ,1 

August 
September 


The  year 


Maximum 


3,740 
4,290 
12,100 
21,300 
4,890 
1,870 


,230 
,500 
,810 
230 
320 
400 
,500 
040 
300 
,740 
740 
,430 


24,300 


Minimum 


Mean 


Run-off 


Second-feet 
per  square 


Depth  in 


mile 

inches 


• 

188 

473 

0.358 

0.41 

188 

1,600 

1.21 

1.35 

790 

5,720 

4.33 

4.99 

4  830 

3.66 

4.22 

380 

1,050 

.800 

.92 

188 

560 

.424 

.47 

270 

2,280 

1.73 

1.99 

870 

4,800 

3.64 

4.06 

700 

3,360 

2.55 

2.94 

650 

2,390 

1.81 

2.09 

1,200 

2,320 

1.76 

1.80 

1,400 

6,660 

5.05 

5.82 

1,610 

4,240 

3.21 

3.58 

&30 

2,620 

1.98 

2.28 

710 

3,900 

2.95 

3.29 

500 

1,320 

1.00 

1.15 

640 

1,590 

1.20 

1,38 

230 

605 

.458 

.51 

230 

3,010 

2.28 

30.99 

OHIO  BASIN — STATION  NO.  27 


YOUGHIOGHENY  RIVER  AT  SUTERSVILLE 


Location.— At  three-span  steel  highway  bridge,  Sutersville,  West- 
moreland County. 

Drainage  Area. — 1,680  square  miles. 

Records  Available.— June  11,  1915,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  Archie  W.  McGrew.  Elevation  of 
gage  zero  733.14  feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements.— Made  from  upstream  side  of  bridge. 

Channel  and  Control. — Right  bank  is  low  and  subect  to  overflow ; 
left  is  high  and  does  not  overflow.  Bed  is  composed  of  shifting  sand 
and  gravel  overlaying  a  rocky  bed.  Control  is  at  a  riffle  about  400 
feet  below  gage  at  right  side  of  stream;  probably  permanent. 

Extremes  of  Stage.— 1918-1919 :  Maximum  gage  height  observed 
during  the  year,  15.4  feet  at  5  p.  m.  January  2;  minimum,  2.63  feet 
at  5  p.  m.  October  5. 
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1019-1920:  Maximum  open-water  gage  height  during  the  year, 
estimated  from  hydrograph,  17.0  feet  at  11.30  p.  m.  November  26; 
a  ea.ee  height  of  23.0  feet,  estimated  from  hydrograph,  was  reached 
at  10  p.  m.  March  5,  but  the  water  was  held  back  by  an  ice  jam; 
minimum,  2.84  feet  at  5  p.  m.  September  26. 

jce. — Stage-discharge  relation  usually  affected  by  ice. 

Cooperation. — Station  is  maintained  in  cooperation  with  United 
States  Engineer  Office,  Pittsburgh. 


Discharge  Measurements   of   Youghiogheny   River   at   Sutersville,    during   the   period   October  1, 

1918,  to  September  30,  199.0 


No. 

Bate 

Made  by — 

Gage 

Discharge 

height 

1919 

Feet 

Sec. -ft. 

12 

July  22 

3.68 

1,040 

1920 

3.76 

1,150 

13 

Aug.  31 

Daily  Mean  Gage  Height,  in  feet,  of  Youghiogheny  River  at  Sutersville,  for  the  period 
October  1,  1918,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

191S-1919 
1    _ 

2.93 
2.82 

6.45 

4.02 

7.00 

4.30 

6.70 

4.18 

4.18 

5.08 

3.82 

3.58 

4.ro 

2  _   

5.90 

3.84 

15.35 

4.22 

6.95 

4.08 

4.42 

4.98 

3.70 

3.28 

4.25 

3    - 

2.73 

5.66 

3.88 

10.98 

4.12 

6.56 

3.97 

4.62 

4.78 

3.62 

3.16 

4.09 

4   

2.67 

5.40 

4.15 

8.75 

4.10 

6.05 

3.88 

4.58 

4.64 

3.48 

3.05 

3.85 

5   

2.64 

5.14 

3.90 

7.45 

4.22 

5.80 

4.12 

5.15 

4.49 

3.39 

2.88 

3.52 

6   

7   

§"65 

4.81 
4.63 

3.80 
3.70 

6.30 
5.85 

4.10 
4.02 

5.46 
5.36 

4.05 
3.94 

5.40 
5.05 

4.22 
3.88 

3.01 

2.83 

3.00 
3.78 

3.38 
3.27 

8    .  ' 

3.76 

4.28 

3.66 

5.65 

3.85 

5.22 

3.82 

4.90 

3.72 

2.76 

4.75 

3.16 

9   

3.63 

3.72 

3.68 

5.55 

3.72 

5.22 

3.82 

4.78 

3.55 

2.71 

4.50 

3.02 

10   

3.45 

3.50 

4.15 

5.80 

3.62 

5.25 

3.72 

5.24 

3.38 

2.80 

4.00 

3.19 

11   

3.24 

3.45 

7.90 

6.65 

3.44 

3.78 

5.60 

3.30 

3.00 

3.60 

3.39 

12   

3.08 

3.42 

9.10 

6.78 

3.40 

~~~4~97 

3.81 

6.50 

3.26 

3.18 

3.22 

3.56 

13   _ 

2.90 

3.39 

8.20 

6.76 

3.75 

3.75 

7.54 

3.32 

3.38 

3.40 

3.F8 

14   

2.84 

3.36 

8.50 

6.64 

4.08 

4.90 

3.68 

7.60 

3.42 

3.52 

4.15 

3.81 

15   

2.84 

3.34 

8.25 

6.52 

4.18 

4.82 

3.82 

7.05 

3.80 

3.74 

4.18 

3.53 

16   

2.83 

3.32 

7.65 

6.30 

4.50 

4.82 

3.94 

6.25 

5.05 

3.87 

4.10 

3.40 

17   

IS   

2.82 
2. 82 

3.30 
4.15 

6.85 
6.20 

6.80 
7.60 

4.18 
4.12 

4.80 
4.78 

4.12 
4.28 

5.70 
5.10 

5.61 
5.78 

4.02 
4.03 

5.00 
5.60 

3.24 
3.12 

19   

20   

2.81 
2.80 

5.66 
5.88 

5.60 
5.08 

7.30 
6.95 

4.02 
3.88 

4.74 
4  68 

4.72 
4.62 

4.95 
5.05 

5.68 
5.55 

3.92 
3.82 

5.09 
4.81 

2.96 
3.10 

21   

2.79 

6.40 

4.92 

6.68 

4.08 

4.62 

4.48 

5.70 

5.35 

3.74 

4.75 

3.12 
3.18 

22   

23   

24   

2.78 
2.77 

6.00 
5.60 
5.20 

5.22 

6.25 

4.56 

4.20 

6.08 

5.18 

3.70 

6.4P 

7.00 
7.35 

5.70 
5.90 

4.35 
5.80 

4. 52* 
4.38 

4.10 
4.28 

8.21 
6.40 

5.02 
4.88 

3.81 
3.52 

6.18 
5.66 

3.35 
4.20 

25   

4.80 

7.66 

6.10 

6.28 

4.14 

4.42 

6.80 

4.68 

3.35 

5.10 

3.72 

26   

4.48 

6.68 

5.86 

6.17 

4.01 

4.30 

6.90 

4.54 

3.20 

3.66 
3.44 
3.28 
3.59 

3.35 
3.21 
3.07 
2.92 
2.89 

27   

3.00 

4.26 

6.10 

5.72 

6.02 

4.10 

4.22 

6.35 

4.35 

3.10 

28  -   

3.00 

4.15 

5.72 

5.41 

6.35 

4.35 

4.12 

5.95 

4.18 

29  . 

3.15 

4.30 

5.64 

4.92 

4.60 

3.98 

5.65 

4.08 

~~~4~18 
4.91 

30   

3.90 

4.22 

5.57 

4.50 

4.38 

3.90 

5.44 

3.96 

31  -„  

7.10 

5.66 

4.42 

4.28 

5.24 

4.32 

4.45 

NOTE— Stage-discharge  relation  not  affected  by  ice  during  the  year. 
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Daily  Mean  Gage  Height,  in  feet,  of  Youghiogheny  River  at  Sutersville,  for  the  period 
October  1,  2918,  to  September  30.  1S20 


Day 


101!)  1020 

1   

2 

3  Z  ZIZ" 

4   

5   

6   

7  __,  

8   

0   

10   

11   

12   

13   

14   

15   

16   

1:7   

13   

1!)   

20   

21   

22   

23   

24   

25   

20   

27   

28   

20   

3U   

31   


Oct. 


2.  SO 
3.25 
3.18 
3.00 
2.86 

4.15 
5.80 
5.10 
4.65 
4.35 

4.40 
5.20 
5. 
5.70 
6.50 

6. 
6. 

5.86 
5 . 52 
5.10 

4.76 
4.75 
5.44 
5.42 
5.34 

5.88 
6.22 
6.00 
6.25 

5.80 

5.82 


Nov .  Dec 


0.48 
11.20 
0.25 
7.46 
6.60 

6.05 
5.60 
5.20 
5.02 
4.72 

4.64 
4.72 
4.84 
4.78 
4.64 

4.45 

4.3( 
4.20 
4.0 
3.97 

3.86 
3.77 
3.76 
3.83 
3.94 

9.05 
14.81 
9.35 
7.55 
6.70 


6. IS 
5.80 
5.40 
5.11 
4.68 

4.49 
7.75 
8.55 
7.85 
8.30 

7.40 
6.40 
8.05 
9.00 
7.75 

6.40 
6. IE 
6.40 
8.4^' 
0.80 

0.85 
0.65 
9.35 
8.00 
8.65 

8.20 
7.78 
7.60 
7.05 
6.50 

6.30 


Jan. 


5.80 
5.70 

5.60 
5.50 
6.30 
11.17 
21.36 

10.40 
14.65 
12.60 
11.60 
10.85 

10.15 
10.20 
10.10 
0.70 
9.95 

11.60 

10.95 
12.15 
14.80 
13.80 

12.80 
11.80 
11.06 
10.05 

10.218 

10.06 


Feb. 


9.65 
9.14 
9.30 
10.011 
11.13 

0.60 
8.86 
8.37 
7.94 
7.95 

9.26 
8.80 


6.47 
5.67 

5.67 
8.12 
7.87 
9.77 
9.02 

6.87 
5.42 
4.92 
5.42 


Mar.    Apr.    May     June    July     Aug.  Sept. 


5.17 
4.96 
5.42 
6.37 
14.62 

20.82 
17.16 
15.80 
14.70 
13.90 

14.10 
15.16 
12.75 
9.67 
7.92 

8.31 
10.46 
0.0' 
7.97 
9.12 

8.37 
7.35 
6.78 
6.46 
6.31 

6.16 
5.89 
5.58 
5.38 
5. 0'4 

4.73 


4.52 
4.36 
4.58 


6.32 
5.87 
5.7S 
5.55 
5.46 

5^47 
5.62 
6.00 
5.78 
5.56 

5.43 
5.60 
5. S3 
6.27 
6.66 

7.72 
8.22 
7.52 
6.82 
6.17 

5.70 
5.78 
6.74 
6.52 
6.  IS 


7.32 
7.02 
6.37 
5.92 
5.54 

5.21 
5.00 
4.78 
4.56 
4.38 

4.18 

3.96 
5.89 
7.05 
5.99 

5.44 

5.1 

4.90 

4.72 

4.72 

5.21 
5.17 
4.90 
4. 
4.47 


3.68 


3.02 
3.56 
3.51 
4.18 
5.80 

6.12 
5.52 
4.92 
4.58 
4.40 

4.27 
4.20 
3.87 
3.56 
3.72 

5.42 
13.9 
12.9 
8.82' 
7.07 

6.44 
6.57 
6.50 
6.37 
6.62 

5.92 
5.17 
4.72 
4.46 
4.31i 


4.20 
4.22 
4.60 
5.16 
4.84 

4.58 
4.37 
4.04 
3.95 
3.86 

4.06 
4.24 
4.17 
3. 
3.64 

4.50 
4.5 
4.02 
3. 
3.62 

3.54 
3.48 
3.38 
3.67 
5.01 

6.04 
4.87 
4.20 
3.82 
3.68 

3.92 


5.37 
4.42 
3.76 
3.66 

3.38 
4.68 
5.00 
4.40 
4.62 

4.84 
4.50 
5.70 
5.84 
5.00 

4.62 
4.87 
4.52 
4.2r2 
4.16 

4.18 
4. 
4.78 
4.78 
4.30 

4.04 
3.84 

3.09 
3.60 
3.64 

3.75 


3.64 
3.66 
3.54 
3.40 
3.30 

3.24 
3.16 
3.14 
3.12 
3.82 

4. JO 

4.22 
3.90 
3.66 
3.48 

3.33 
3.24 
3.16 
3.10 
3.02 

2.96 
2.92 

'2.90 
2. 

2. 


88 


2.85 
2.88 
3.52 
4.53 
4.24 


NOTE— Stage-discharge  relation  Dec. 
observed  on  days  of  no  record. 


IS  to  Mar.   11  affected!  by  ice.     Gage  height  not 


OHIO  BASIN — STATION  NO.  28 


TURTLE  CREEK  NEAR  TRAFFORD 


Location. — At  single-span  steel  highway  bridge,  Blackburn  Station, 
Pennsylvania  Railroad,  about  one  and  a  quarter  miles  northeast 
of  Trafford,  Westmoreland  County. 

Drainage  Area. — 55  square  miles. 

Records  Available.— July  28,  1914,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  S.  T.  Churchfleld. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  hardpan  and  gravel ;  practically  permanent. 
Control  is  at  a  riffle  about  50  feet  below  gage ;  probably  permanent. 
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Extremes  of  Stage— 1918:1919:  Maximum  gage  height  observed 
during  the  year,  7.10  feet  at  5.  15  p.  m.  July  15 ;  minimum,  0.75  foot 
at  7.15  p.  m.  August  11  and  9.15  a.  m.  August  12. 

1919-1920:  Maximum  gage  height  during  the  year,  estimated 
from  hydrograph,  6.6  feet  at  6  p.  m.  November  26th ;  minimum  0.55 
foot  at  7.30  a.  m.  September  5. 

Ice. — Stage-discharge  relation  usually  affected  by  i:e. 

Discharge  Measurements  of  Turtle  Creek  near  Trafford,  during  the  period  October  1,  1918,  to 

September  SO.  1920 


No. 


11 
12 


13 
14 
15 
13 
17 
18 
19 
20 


Date 


1919 
Aug.  6a 
6b 

1920 
Feb.  6 
Mar.  6 
20 

Apr.  15 
15 
18 
18 

Aug.  31 


Made  by — 


Peterson  &  Landr- 
do 


J.  M.  Snavely  _ 
do 
do 
do 
do 
do 
do 

H.    L.  L-andis 


Gage 
height 


Di=ch  arge 


Feet 

Sec. -ft. 

1.71 

147 

1.38 

84 

1.23 

60.5 

1.30 

49.0 

1.94 

277 

.94 

25.9 

.94 

28.2 

1.98 

267 

1.95 

262 

.91 

21.4 

a  Measurement  made  by  wading  at  gage. 

b  Measurement  made  by  wading  200  feet  below  gage. 


Daily  Mean  Gage  Height,  in  feet,  of  Turtle  Creek  near  Trafford,  for  the  period  October  1,  19U 

to  September  SO,  1920 


Day  1 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

Jmy 

Aug. 

1918-1919 

1.26 
.99 
.88 
.80 
.78 

.70 
.77 
1.04 
.86 
.82 

1.00 
2.01 
3.34 
1.66 
1.28 

1.28 
1.45 
1.23 
1.10 
1.96 

1.49 
1.32 
1.18 
1.10 
1.95 

12   

13  _ 

16   

27  

2.63 

1 

Sept. 


1.93 
1.56 
1.40 
1.32 
1.24 

1.19 
1.15 
1.11 
1.08 
1.07 

1.04 
1.02 
1.00 
.98 
.96 

.95 
.95 
.9.1 
.95 
1.03 

1.01 
1.14 
1.32 
1.21 
1.08 

1.03 
.99 
.96 
.95 
.95 


NOTE— Gage  height  Oct.  1  to  Aug.  5  not  reliable. 
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Daily  Mean  Gage  Height,  in  feet,  of  Turtle  Creek,  near  Trafford,  of  the  period  October  1, 

1918,   to  September  HO,  1920. 


Day 


1919-1920 


3 
4 
5 

6 
7 
S 
9 
10 

1 1 
IS 
13 
14 
15 

16 
17 
18 
19 
20 


26 
27 
28 
29 
SO 

31 


1.00' 
J. 01 

.97 

.92 

.34 

1.11 
1.14 
1.04 
1.05 
1.14 


1.34 
1.32 
1.24 
1.20 
1.18 

1.24 
1.29 
1.44 
1.37 
1.37 

2.36 


3.15 
3.05 
2.55 
1.7 
1.55 

1.44 
1 

1.34 
1.30 
1.22 

1.2' 

1.25 

1.20 

1.16 

1.13 


.95 
1.02 
1.04 
1.11 
1.51 


3.41 

2 


Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1  49 

l  .1 1 

1.39 

1.88 

1.14 

1.47 

0.70 

1.95 

0.89 

0.63 

1.42 

l.ll 

1.39 

1.64 

1.11 

1.41 

.77 

1.55 

.84 

.60 

1.24 

1.10 

l.fc 

1.7; 

1.08 

1.36 

1.04 

1.15 

.80 

.58 

1.19 

1 . 15 

1.34 

o  1  r 
A.  J-L 

1 .08 

T  07 
1 .  V 1 

99 

76' 

.56 

1.28 

1.19 

1.35 

1.95 

1.11 

1.21 

1.40 

!92 

!74 

!56 

1.19 

1.26 

1.31 

1.83 

1.14 

1.17 

1.18 

.87 

.72 

.61 

2.03 

1.50 

1.27 

1.73 

1.12 

1.13 

1.07 

.98 

.69 

.66 

1.68 

2.58 

1.24 

1.64 

1.12 

1.09 

.94 

.97 

.68 

.58 

2.10 

3.65 

1.22 

1.57 

1.10 

1.02 

.89 

oo 

70 

2.10 

2.20 

1.23 

1.52 

1.08 

.97 

.86 

.87 

1.03 

1.05 

1.7S 

1.85 

1.33 

1.47 

1.02 

.93 

.83 

1.03 

1.00 

1.13 

1.62 

1.76 

1.43 

1.81 

.9S 

1.07 

.79 

.99 

.99 

1.27 

2l76 

1.68 

1.49 

1.99 

.96 

1.13 

1.18 

.95 

1.01 

1.30 

21..  60 

1.69 

1.75 

1.99 

QA 

1  flA 

.  yo 

.yo 

1  10 

2.10 

1.67 

1.05 

1 .98 

.96 

.97 

1.10 

.88 

.95 

]95 

1.85 

1.66 

2.75 

2.19 

1.51 

.93 

1.80 

.86 

1.01 

.87 

1.65 

1.73 

3.29 

2.15 

2.55 

.89 

4.15 

.82 

.98 

.83 

1.57 

1.71 

3.08 

1.S2 

1.99 

.88 

2.95 

.80 

.96 

.78 

1.54 

1.92 

2.6C 

1.74 

1.67 

.91 

2-.  1C 

QQ 
•  .OC 

OA 

.  Ml 

1.51 

2.14 

2.63 

1.98 

1.94 

.97 

1.50 

.88 

.91 

.74 

1.49 

4.71 

2.55 

2.32 

1.01 

1.46 

.83 

.87 

.7(1 

1.42 

4.88 

3.25 

2.22 

.98 

1.51 

.80 

.84 

.70 

1.37 

5.16 

3.10 

1.79 

.95 

1.43 

.78 

.82 

.6.9 

1.32 

2.85 

2.60 

1.38 

1.59 

.91 

1.59 

.76 

.79 

.66 

1.27 

2  15 

1  8C 

1.34 

.88 

1.48 

.74 

.72 

.64 

1.2S 

2.15 

1.83 

1.32 

1.31 

.86 

1.34 

.72 

.68 

.63 

1.19 

1.78 

2.00 

1.28 

1.59 

.84 

1.20 

.70 

.66 

.71 

1.15 

1.30 

2.10 

1.26 

1.98 

.82 

1.13 

.68 

.64 

.83 

1.11 

1.19 

2.10 

1.22 

1.68 

.79 

1.03 

.66 

.62 

.73 

1.10 

1.15 

1.20 

1.49 

.75 

1.55 

.64 

.60 

1.31 

1.11 

1.11 

1.16 

.71 

.07 

.67 

NOTE— Stage-discharge  relation  Dec.  18  to  Jan.  9,  Jan.  21-27,  Feb.  1,  Feb.  16-20  and  Feb. 
26  to  Mar.  10  affected  by  ice.      Gage  height  Mar.  21-23  not  observed. 


OHIO  BASIN— STATION  NO.  29 


CHARTIERS  CREEK  AT  CARNEGIE 


Location. — At  single-span  steel  railroad  bridge,  siding  of  the 
Chartiers  Branch,  Pittsburgh,  Cincinnati,  Chicago  &  St.  Louis  R.  R., 
Carnegie,  Allegheny  County. 

Drainage  Area. — 260  square  miles. 

Records  Available. — June  5,  1915,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  Richard  Musiol. 

Discharge  Measurements. — Made  from  upstream  side  of  railroad 
bridge,  branch  line,  about  100  feet  above  gage. 

Channel  and  Control. — Banks  are  high  and  not  subject  to  overflow. 
Bed  is  composed  of  mud  and  slag  over  a  rocky  floor.  Control  is  at 
the  first  of  a  series  of  riffles  about  600  feet  below  gage;  practically 
permanent. 
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Extremes  of  Discharge.— 1918-1919:  Maximum  gage  height  ob- 
served during  the  year,  8.11  feet  at  4  p.  m.  July  15 ;  minimum,  1.33 
feet  at  8.  a.  m.  October  5  and  4  p.  m.  October  19. 

1919-1920:  Maximum  stage  during  the  year,  16.1  feet  observed  at 
9.  a.  m.  June  17  (discharge,  about  16,300  second-feet)  ;  minimum, 
1.60  feet  at  4  p.  m.  September  25  (discharge,  33  second-feet) . 

lce  —Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  practically  permanent  except 
as  affected  by  ice.  Eating  curve  fairly  well  defined  below  2,000 
second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  daily  mean  gage  height  to  rating  table. 
Results  fair. 

Cooperation.— Station  is  maintained  in  cooperation  with  United 
States  Engineer  Office,  Pittsburgh. 


Discharge  Measurements  of  Chartiers  Creek  at  Carnegie,  during  the  period  October  1,  1918, 

September  SO,  1920   


No. 

Date 

1919 

8 

July  23 

1920 

9 

Jan.  28 

10 

Mar.  20 

11 

Apr.  16 

12 

16 

13 

17 

14 

17 

18 

Sept.  la 

16 

1 

Made  by — 


Ferris    &  Snavely 


B.  A.  Knight 
J.   M.  Snavely 

do 
.  do 

do 

do 

H.  L.  Landis  _ 
do 


Gage  Discharge 
height 


Feet 
2.07 


3.23 
4.87 
2.58 
2.98 
4.20 
4.41 
2.06 
2.02 


Sec. -ft. 
129 


420 
1,260 

224 

293 

875 

983 
87.2 
88.5 


a  Measurement  made  by  wading  300  feet  below  gage. 
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Daily  Mean  Gage  Height,  in  feet,  of  Chartiers  Creek  at  Carnegie,  for  the  period  October  1, 

191S,  to  September  30,  1920 


T\  a  IT 

Ul  L. 

rt  OV . 

XJ  1 I  . 

Jan . 

Mar. 

A  pr . 

May 

June 

July 

Aug . 

Sept . 

iaio  i  m  n 

iyi.o-iyiy 

1   _ 

1.39 

2.87 

1.8* 

4.37 

2.08 

2.46 

2 .03 

3.25 

2.54 

1  QW 

9  ftO 

2 

1.39 

2.41 

1.77 

5.93 

1.91 

2  64 

1.98 

3.03 

2.46 

1.81 

1.76 

3.22 

3   

l!38 

2!l8 

l'.83 

i'.li 

2.00 

2.54 

2.01 

2.58 

2.37 

1.78 

1.63 

2.98 

1.33 

2.07 

1.84 

3.47 

2.24 

2.45 

2.10 

2.45 

2.28 

1.73 

1.65 

2.74 

5  ~~"  

1.32 

1.92 

1.8G 

3.10 

2.12 

2.50 

2.08 

2.31 

2.23 

1.66 

1.94 

2.58 

1 .99 

1.86 

1  OO 

0'  ao 

1.90 

O'  OM 
6.44 

(y  00 
A  .44 

1  fl<3 
l.OO 

A 

1. 00 

.6.  OK 

7 

1.94 

1.82 

1.73 

3.08 

1 . 78 

2.53 

1.92' 

2.25 

2.16 

1.66 

3.82 

2.38 

8   

1.58 

l!78 

i!so 

3.07 

2.10 

2.44 

1.92: 

2.25 

2.18 

1.48 

2.72 

2.30 

9   

1.48 

1.75 

1.76 

2.78 

1.80 

4.23 

1.88 

2.80 

2.38 

1.56 

,  2.35 

2.22 

10   

1.42 

1.72 

2.10 

2.46 

1.76 

3.64 

1.88 

4.88 

2.10 

8.15 

2.19 

2.64 

1.40 

1.64 

4 .  4o> 

2.72 

i  £c 
1  .Do 

if  .OU1 

2.  Ool 

4.  w 

2.00 

2.06 

2 .  0.i 

2:. 56 

12 

1.46 

1.60 

3.66 

2.33 

2.02 

2.97 

2.29 

3.33 

2.41 

1.78 

1.99 

2.26 

13  ..  

1.44 

1.66 

3.84 

2.38 

1.98 

2.80 

2.00 

3.02 

2.04 

1.64 

3.20 

2.16 

14   _ 

1.41 

1.62 

4.10 

2.68 

2.18 

2.70 

1.92' 

2.78 

1.94 

1.68 

2.22 

2.08 

ia   ,  - 

1.38 

1.61 

4.20 

2.70 

2.34 

2.61 

1.94 

2.83 

1.86 

6.50 

2.12 

2.00 

16   .  

1.39 

i  an 

Q  Kyi 

a. a 

4.a>± 

O  KQ 

O'  00' 

1  TO 

n  KO 

Oi  PtZ 

1  .ya 

17 

1.34 

1.73 

3.19 

2.46 

2.06 

2.70 

3.10 

3.20 

3.76 

3.19 

2.44 

1.97 

18   

1.34 

2.35 

2.92 

2.50 

2.00 

2.73 

2.57 

3.05 

3.74 

2.68 

2.35 

1.90 

19   '  

1.33 

2.66 

2.75 

2.44 

1.82 

2.63 

2.34 

2.77 

2.38 

2.48 

2.29 

1.88 

20   

1.49 

3.08 

2.62 

2.32 

1.74 

2.53 

2.21 

3.71 

2.14 

2.50 

2.05 

2.02 

01 

1.70 

3.06 

2.58 

2. 30 

2'.  14 

2.49 

2.25 

4.75 

3.01 

Oi  *>K 
6.  CO 

3. 00 

1  OQ 

Lisa 

20 

1.64 

2.58 

3.'5'4 

2.26 

2.44 

2.39 

2.19 

3.91 

2.18 

2.16 

3.54 

2.02 

23 

1.52 

2.38 

4!l4 

2.50 

2.98 

2'!  31 

2^05 

3.63 

2\  02 

2.05 

2.46 

2.50 

24    _ 

1.48 

2.26 

3.72 

3.30 

2.74 

2.26 

2.45 

4.13 

3.92 

1.95 

2.21 

2.06 

25   

1.54 

2.14 

2.84 

2.90 

2.60 

2.2S 

2.26 

4.47 

2.41 

1.88 

3.56 

1.90 

26  

1.94 

2.04 

3.66 

2.75 

2.64 

2.23 

2.15 

3.69 

2.18 

1.84 

2.48 

1.80 

27   

1.89 

1.90 

3.21 

2.57 

2.46 

2.28 

2.05 

3.36 

3.36 

1.78 

2.34 

1.69 

28  -_  

1.7S 

1.98 

3.05 

2.50 

2.48 

2.41 

2.09 

3.13 

2.16 

1.70 

2.28 

1.74 

29   

1.70 

2.04 

2.88 

2.38 

2.14 

2.05 

2.90 

1.98 

1.78 

2.08 

1.70 

30   

2.00 

1.94 

2.75 

2.27 

2.11 

2.03 

2.77 

1.90 

1.70 

4.68 

1.71 

31   

3.78 

2.74 

2.24 

2.10 

2.65 

1.69 

9.88 

NOTK— Stage-discharge  relation  Jan.  6-13  and  Feb.  7-13  affected  by  ice. 


Day 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1.86 

4.92 

3.51 

2.58 

2.34 

2.22 

2.46 

3.S4 

1.70 

2.53 

3.05 

2.04 

2 

2.22 

7.62 

3.30 

2.20 

3.00 

2.74 

2.48 

3.35 

1.70 

2.55 

2.18 

1.80 

3  

1.88 

4.76 

3.06 

2.30 

3.26 

3.13 

2.34 

2.991 

2.10 

2.98 

1.94 

1.72 

4   

1.74 

3.98 

2.85 

2.21 

4.06 

3.24 

2.32 

2.80 

1.98 

2.64 

1.88 

1.67 

5   

1.70 

3.54 

2.83 

2.20 

3.25 

4.89 

2.39 

3.70 

3.02 

2.40 

1.82 

1.63 

6   

2.00 

3.26 

2.80 

2.15 

2.78 

2.65 

2.27 

2.64 

2.48 

2.30 

1.76 

1.68 

7  

2.75 

3.12 

4.78 

2.28 

2.54 

2.52 

2.30 

2.59 

2.08 

2.42 

1.74 

1.72 

8   

2.11 

2.99 

3.93 

4.32 

2.48 

2.38 

2.22 

2.52 

1.91 

2.38 

1.88 

1.66 

9   

2.28 

2.86 

5.49 

5.62 

2.43 

2.38 

2.16 

2.41 

1.85 

2.28 

1.89 

1.74 

10   ,  

2.35 

2.77 

51.27 

4.26 

2.62 

2.44 

2.10 

2.36 

1.81 

2.24 

3.10 

3.30 

11  

2.30 

2.72 

4.00 

3.16 

3.72 

2.95 

2.07 

2.30 

1.76 

2.24 

3.34 

2.65 

12   

2.80 

2.65 

3.55 

2.88 

3.64 

4.02 

2.07 

2.40 

1.71 

2.34 

2.36 

2.29 

13   

2.80 

2.57 

5.75 

2.55 

3.81 

4.05 

2.10 

2.63 

1.70 

2.22 

2.23 

2.14 

14  

2.55 

2.46 

5.72 

2.42 

3.39 

3.00 

2.05 

2.48 

2.26 

2.14 

2.11 

1.90 

15  .  

3.35 

2.39 

4.28 

2.50 

3.10 

3.50 

2.00 

2.30 

1.88 

2.15 

2.14 

1.81 

16   

4.76 

2.35 

3.84 

2. '46 

1.85 

3.65 

2.70 

2.20 

3.72 

2.18 

2.40 

1.83 

17  

4.93 

2.30 

3.63 

2.53 

2.30 

4.60 

4.12 

2.20 

12'.  93 

2.08 

2.04 

1.76 

18  —   ,. 

3.70 

2.30 

3.18 

2.30 

2.75 

3.56 

3.54 

2.13 

5i.  91 

1.96 

1.91 

1.69 

19   

3.18 

2.22 

3.10 

2.27 

2.42 

3.58 

3.20 

2.17 

4.26 

2.26 

1.92 

1.68 

20   

2. 98 

2.18 

2.96j  2.64 

2.35 

4.83 

3.38 

2.17 

3.88 

2.14 

1.85 

1.65 

21   

2.72 

2.11 

2.98 

5.82' 

2.96 

3.82 

5.91 

3.24 

3.91 

2.03 

1.81 

1.64 

22   

2.76 

2.16 

3.08 

3.02 

3.96 

3.40 

4.59 

2.14 

3.47 

1.96 

1.91 

1.63 

23  —   

2.64 

2.16 

2.95 

3.36 

4.03 

3.22 

3.90 

2.02 

3.42 

1.90 

1.84 

1.61 

2  '4   

2.52 

2.16 

3.00 

3.94 

3.88 

3.12 

3.48 

2.00 

3.22 

1.89 

1.78 

1.62 

23   

2.42 

2.33 

2.72 

2.94 

2.81 

3.06 

3.14 

1.98 

3.10 

1.90 

1.74 

1.60 

26   

2.45 

7.47 

2.71 

2.86 

2.48 

3.03 

3.04 

1.90 

2.88 

1.88 

1.13 

1.61 

27   

4.14 

8.73 

2.74 

3.29 

2.23 

2.98 

3.56 

1.87 

2.72 

1.83 

1.72 

1.63 

28   

4.58 

4.64 

2.7'4 

3.22 

2.39 

2.76 

4.25 

1.86 

2.68 

1.86 

1.73 

1.73 

1i)   

3.56 

4.18 

2.54 

2.66 

2.28 

2.71 

3.57 

1.82 

2.60 

1.85 

2.19 

1.80 

30   ,  

3.20 

4.20 

2.50 

2.86 

2.60 

3.22 

1.80 

2.56 

1.81 

1.81 

1.98 

31   

3.55 

2.50 

3.05 

2.50 

1.76 



2.08 

2.46 

NOTE^Stage-diseharge  relation  Dec.  15  to  Jan.  8,  Jan.'l4-20,  Feb.  17-20,  Feb.  27  to  Mar. 
4  and  Mar.  6-10  affected  by  ice. 


339 


Daily  discharge,  in  second-feet,  of  Chartiers  Creek  at  Carnegie,  for  the  year  ending  September 

30,  1920 


Day  I 

Oct. 

Nov. 

Dec. 

Jan. 

x  eo. 

IVlur. 

Apr. 

JVIsy 

Juno 

July 

Aug. 

Sept. 

1919-1920 
1  —   

94 

1,260 

520 

140 

180 

130 

201 

520 

73 

170 

30S 

SO 

2   __ 

151 

3,470 
1 ,200 
750 

445 

160 

212 

462 

73 

170 

100 

52 

3  

97 

363 

11U 

f>40 

180 

348 

133 

290 

68 

44 

4   

78 

304 

95 

QAA 
oUU 

170 

289 

113 

192 

61 

39 

5   

73 

520 

304 

LIU 

■lio 

1  9f.A 

190 

262 

348 

140 

54 

36 

6   

116 

428 

289 

90 

289 

220 

160 

249 

212 

120 

48 

40 

7 

276 

378 

1,200 

jSZ/± 

1  flA 
ID' J 

170 

236 

133 

144 

46 

44 

8   

133 

348 

700 

900 

91  9 

1  f^A 
J.OD 

151 

212 

102 

136 

61 

38 

9   „ 

170 

304 

1,680 

1,750 

1  ^A 

142 

190 

93 

117 

62 

46 

10   

180 

276 

1 ,540 

yuu 

9QA 

Zoo 

133 

180 

87 

110 

325 

400 

11   

170 

262 

750 

394 

605 

333 

124 

170 

81 

110 

420 

192 

12       _  — 

289 

249 

560 

oou 

7  cry 
/  Ov 

124 

190 

74 

128 

132 

118 

13 

289 

224 

1 ,890 

133 

249 

73 

106 

108 

94 

14   

224 

201 

1,820 

190 

■IcU 

348 

124 

212 

160 

94 

90 

63 

15     

462 

190 

850 

180 

378 

520 

116 

170 

97 

96 

94 

53 

16   

1,200 
1,260 
605 

180 

550 

160 

93 

560 

262 

151 

605 

100 

140 

55 

17   

170 

400 

150 

DO 

1  AQA 

RAA 

151 

10  700 

85 

80 

48 

18   

170 

280 

150 

/  O 

OOU 

O^u 

142 

1  970 

70 

64 

41 

19   

410 

151 

220 

yo 

OOU 

J 1 A 

142 

900 

113 

65 

40 

20   

348 

151 

220 

240 

-\  Oft 

1  9AA 
1 ,  ZUU 

4toU 

142 

685 

94 

58 

38 

21   

262 

133 

220 

1,890 

333 

650 

1,970 

160 

685 

79 

53 

37 

22   

276 

142 

220 

348 

750 

480 

1,080 

142 

462 

70 

64 

36 

23     

249 

142 

22C 

462 

75C 

410 

TAA 
/UU 

110 

44C 

6S 

56 

34 

24   

25   

212 
190 

142 
180 

220 
220 

700 
249 

700 

289 

378 
363 

520 
394 

110 
113 

360 
325 

62 
63 

50 
46 

35 
33 

26   

201 

3,370 

190 

304 

212 

363 

363 

100 

260 

61 

45 

34 

27   

800 

4,640 

190 

445 

150 

348 

560 

96 

205 

55 

44 

36 

28   

1,080 

1,080 

180 

410 

130 

276 

850 

94 

205 

59 

45 

45 

29   

560 

850 

180 

249 

130 

262 

560 

89 

180 

58 

102 

52 

30   

410 

850 

170 

304 

236 

410 

86 

170 

53 

53 

73 

31   

560 

150 

363 

212 

81 

85 

152 

.  NOTE— Discharge  Dec.  15  to  Jam.  8,  Jan.  14-20,  Feb.  17-20,  Feb.  27  to  Mar.  4  and' Mair. 
6-10  estimated,  because  of  ice,  from  weather  records  and  study  of  gage  height  graph. 


Monthly   Discharge  of   Chartiers  Creek  at  Carnegie,  for  the  year  ending  September  30,  1920 

(Drainage  area,   260  square  miles) 


Month 

Discharge  in  Second-feet 

Run-off 

Maximum 

Minimum 

Mean 

Second-feet 
per  square 
mile 

Depth  in 
incbss 

1919-1920 

October 

1,260 

73 

360 

1.42 

1.64 

November 

4,640 

133 

747 

2.87 

3.20 

December 

1.890 

150 

550 

2.12 

2.44 

January 

1,890 

90 

393 

1.51 

1.74 

February 

800 

65 

344 

1.32 

1.42 

1,260 

130 

442 

1.70 

1.96 

April 

1,970 

116 

407 

1.57 

1.75 

May  

520 

81 

189 

.727 

.84 

June 

10,700 

73 

667 

2.57 

2.87 

July 

290 

53 

106 

.408 

.47 

August 

420 

44 

99.8 

.384 

.44 

September 

400 

33 

65.9 

.253 

.28 

The 

Tear    -- 

ln.Tiio 

33 

364 

1.40 

19.05 
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OHIO  BASIN— STATION  NO.  30 


SHENANGO  RIVER  NEAR  TURNER VILLE 


Location. — At  single-span  steel  highway  bridge,  about  one  half  mile 
east  of  Turnerville,  Crawford  County. 
Drainage  Area. — 152  square  miles. 

Records  Available. — February  1,  1912,  to  September  30,  1920. 

Gages. — A  special  form  tape  gage  attached  to  top  of  upstream  left 
wingwall  and  a  standard  chain  gage  fastened  to  downstream  side  of 
bridge.  Gage  heights  showing  head  on  weir  at  upstream  side  of 
bridge  are  determined  with  tape  gage.  Reference  mark  on  tape  gage 
1.3.52  feet  from  crest  of  weir;  elevation  of  weir  crest  975.62  feet, 
United  States  Geological  Survey  datum'.  Readings  obtained  by 
chain  gage  were  used  for  determining  the  degree  of  weir  submerg- 
ence until  September  30,  1919;  since  that  date  for  determining  daily 
mean  gage  height.  Elevation  of  gage  zero  970.00  feet,  United  States 
Geological  Survey  datum.   Both  gages  read  by  S.  A.  Marvin. 

Discharge  Measurements. — Made  from  upstream  side  of  bridge  or 
by  wading. 

Channel  and  Control. — Right  bank  is  high  and  not  subject  to  over- 
flow; left  begins  to  overflow  at  a  stage  of  about  10.7  feet.  Bed  is 
composed  of  silt  and  gravel.  Control  is  at  a  clay  and  boulder  riffle 
about  200  feet  below  gage ;  practically  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  stage  observed 
during  the  year,  6.92  feet  at  6.15  p.  m.  May  11  (discharge.  2,900 
second-feet)  ;  minimum,  0.02  foot  at  7.30  a.  m.  July  30  (discharge, 
2  second-feet). 

1919-1920:  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  13.4  feet  at  4  a.  m.  March  13  (discharge,  4,180  second-feet)  ; 
minimum,  3.65  feet  several  days  in  September  (discharge,  6  second- 
feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  well  defined  beloAV  1,200  second-feet  and  fairly 
well  defined  between  1,200  and  5,000  second-feet.  Gage  read  to  hun- 
dredths once  daily  until  Sept.  30,  1919;  since  that  date  to  quarter 
tenths  once  daily.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  to  rating  table.    Results  good. 
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Discharge  Measurements  of  Shenango  River  near  Tumerville,  during  the  period  October  1,  1918, 

to  September  SO,  1920   


No. 

Date 

Made  by— 

Gas© 

Discharge 

 !"» 

83 
84 

1919 
July  26* 
Nov.  7 

H. 
J. 

L. 

M. 

Feet 
0.06 

Sec. -ft. 
5.7 

4.86 

81.9 

85 

1920 
Jan.  15t 
Feb.  17t 

June  14{ 

B. 
R. 

A. 

4.56 

74.5 

J. 

4.59 

85.3 

88 
87 

do 

3.94 

19.9 

♦Measurement  made  by  wading  300  feet  below  gage.      Gage  height  represents"  head 


weir. 

tMeasurement  made  through  eomnlete  ice  cover. 
JMeasurement  made  by  wading  250  feet  below  gage. 


Daily  Mean  Oage  Height,  in  feet,  of  Shenango  River  near  Tumerville,  for  the  period  October  1, 

1918,  to  September  30,  1920 


Day 


1918-1919 


)ct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

0.40 

0.7i 

0.56 



0.82 

0.5! 

1  .If 

0.F2 

0.9:1 

0.63 

0.28 

0.07 

0.09 

.26 

.78 

.51 

1.76 

.34 

1.05 

.47 

1.15 

.51 

.19 

.08 

.09 

.25 

.83 

.52 

1.80 

.47 

1.06 

.45 

1.11 

.47 

.17 

.11 

.08 
.07 

.27 

.86 

.54 

1.77 

.73 

.95 

.46 

1.17 

.36 

.19 

.10 

.31 

.90 

.55 

1.89 

.37 

.84 

.47 

1.08 

.34 

.14 

.08 

.05 

.58 

.92' 

.52 

1.34 

.31 

.80 

.49 

.87 

.29 

.13 

.09 

.05 

.36 

.90 
.86 

.51 

.76 

.36 

.77 

.51 

1.03 

.24 

.11 

.11 

.04 

.37 

.62 

.63 

.38 

.68 

.66 

1.26 

.24 

.11 

.16 

.04 

.41 

.78 

.68 

.50 

.30 

1.43 

.65 

1.61 

.25 

.11 

.11 

.03 

.45 

.64 

.61 

.44 

.30 

1.58 

.91 

5.29 

.24 

.09 

.07 

.03 

.43 

.63 

.67 

.42 

.29 

1.90 

1.68 

6.86 

.22 

.09 

.05 

.05 

.42 

.60 

.78 

.49 

.29 

1.97 

2.19 

6.08 

.21 

.09 

.04 

.06 

.40 

.54 

.75 

.51 

.30 

1.57' 

2.05 

3.67 

.16 

.09 

.04 

.08 

.35 

.49 

1.00 

.42 

.38 

1.20 

1.66 

2.57 

.19 

.07 

.04 

.08 

.39 

.45 

1.52 

.45 

.49 

.95 

1.34 

2.00 

.17 

.19 

.04 

.08 

.42 

.43 

1.67 

.47 

.41 

1.07 

1.36 

1.78 

.17 

.15 

.04 

.07 

.49 

.40 

1.90 

.47 

.39 

1.41 

1.63 

4.42 

.14 

.15 

.09 

.05 

.48 

1.20 

1.70 

.55 

.43 

1.71 

2.12 

4.90 

.13 

.14 

.07 

.05 

.39 

.97 

1.29 

.55 

.36 

1.88 

2.19 

4.09 

.16 

.09 

.07 

.05 

.34 

.99 

.99 

.52 

.28 

1.73 

1.67' 

2.79 

.22 

.08 

.09 

.06 

.40 

1.32 

.79 

.57 

.49 

1.37 

1.34 

2.17 

.17 

.08 

.09 

.09 

.40 

1.47 

.81 

.58 

.52 

1.06 

1.11 

1.90 

.14 

.07 

.07 

.13 

.51 

1.49 

1.14 

.66 

1.22 

.83 

.93 

1.84 

.12 

.07 

.05 

.15 

.51 

1.31 

1.06 

1.25 

1.09 

.71 

.98 

1.78 

.03 

.07 

.05 

.16 

.57 

1.07 

1.71 

1.27 

1.47 

.65 

.91 

1.69 

.03 

.05 

.04 

.15 

.57 

.92 

1.70 

1.46 

1.52 

.61 

.95 

1.57 

.60 

.04 

.04 

.11 

.59 

.81 

1.72 

1.41 

1.08 

.63 

.95 

1.37 

.39 

.04 

.04 

.07 

.51 

.72 

1.41 

.97 

1.06 

.63 

.85 

1.13 

.34 

.04 

.04 

.07 

.61 

.66 

1.06 

.86 

.56 

.87 

.86 

.32 

.03 

.06 

.07 

.56 

.62 

.66 

.59 

.65 

.77 

.74 

.27 

.02 

.09 

.05 

.65 

.76 

.62 

.53 

.56 

.03 

.08 
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Daily  Mean  Gage  Height,  in  feet,  of  Slienango  River  near  Turnerville,  for  the  period  October 

1,  1918,  to  September  30,  1920 


Day 

Oct. 

Nov . 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

6.57 

4.15 

3.75 

3.75 

i 

3.65 

4.80 

6.05 

4.48 

4.58 

4.47 

4.77 

3.81 

2   

3^70 

5~.  00 

5l95 

4.53 

4.47 

4.72 

6.02 

3.84 

4.05 

3.75 

3.70 

3.75 

4.80 

5.60 



4.53 

4.47 

4.67 

5.75> 

3.91 

4.00 

3.75 

3.68 

4.  ~~~  

3.80 

4.75 

5.15 



4.58 

4.47 

4.57 

5.39 

3.96 

3.92 

3.70 

3.65 

3.75 

4.80 

5.18 

4.63 

6.92 

4.55 

5.12 

4.21 

3.85 

3.68 

3.65 

Q 

3.80 

4.90 

4.85 

4.66 

7.05 

4.52 

4.95 

4.21 

3.80 

3.68 

3.65 

7   

3.78 

4.84 

4.92 

4.48 

4.63 

6.62 

4.55 

4.78 

4.06 

3.85 

3.70 

3.65 

3.90 

,  4.72" 

4.95 

4.45 

4.68 

6.57 

4.55 

4.71 

4.04 

4.00 

3.70 

3.66 

9  I  

3.90 

1  4.62 

5.15 

4.38 

4.68 

7.04 

4.52 

4.61 

3.96 

5.02 

3.72 

3.70 

10   

3.80 

4.60 

5.98 

4.28 

4.63 

8.40 

4.52 

4.46' 

4.01 

4.42 

4.10 

3.82 

H 

3.80 

4.621 

5.22 

4.53 

4.63 

10.54 

4.52 

4.38 

3.98 

4.30 

4.00 

4.05 

3.92 

4.58 

5.70 

4.48 

4.68 

12.72 

4.52 

4.38 

3.91 

4.02 

4.05 

4.05 

13 

3.95 

4.48 

6.20 

4.48 

4.73 

13.22 

4.92 

4.36 

3.74 

4.10 

4.70 



14   

4.00 

4.48 

6.30 

4.48 

4.98 

11.81 

5.07 

4.36 

3.88 

4.02 

5.05 



15   

4.00 

4.46 

6.20 

4.56 

4.68 

10.29 

5.27 

4.34 

4.021 

4.40 

4.60 



16   

3.90 

4.41 

6.50 

4.53 

4.77 

9.02 

Pi  Off 

4  .oty 

4.05 

4.72 

17  _   

3.85 

4.32 

6.80 

4.56 

4.79 

8.67 

6.67 

4.21 

4.70 

3^95 

4^62 

""iTso 

18   

3.85 

4.25 

6.70 

4.58 

4.72 

8.12 

7.05 

4.16 

5.90 

3.90 

4.45 

3.78 

19   

3.82 

4.20 

6.45 

4.56 

4.67 

7.47 

7.14 

4.14 

5.15 

3.90 

4.25 

3.75 

20   

3.80 

4.19 

5.90 

4.56 

4.67 

7.07 

6.52 

4.18 

5.58 

3.92 

4.10 

3.70 

en 

3.80 

4.20 

5.28 

4.58 

4.67 

6.87 

6.61 

4.26 

5.82 

4.00 

3.98 

3.70 

22 

3.9C 

4.4C 

5.00 

4.58 

4.6E1 

7.26 

4.26 

5.60 

3.98 

3.90 

3.68 

23   

4.00 

4.68 

4.78 

4.63 

4.73 



7.44 

4.21 

5.25 

4.08 

3.85 

3.65 

24   

4.10 

4.65 

4.70 

4.68 
4.68 

4.67 

7.66 

4.16 

5.02 

4.O0 

3.85 

3.65 

25   

4.05 

4.65 

4.60 

4.57 

6.97 

4.14 

4.85 

4.00 

3.80 

3.68 

26   

3.98 

5.12 

4.58 

4.68 

4.62 

6.42 

4.14 

4.70 

4.00 

3.80 

3.65 

27   

3.92 

5.99 

4.55 

4.68 

4.59 

5.97 

4.06 

4.60 

3.86 

3.70 

3.70 

28  -   

4.15 

5.70 

4.55 

4.68 

4.57 

"  5.I2 

6.22 

4.01 

4.42 

3.85 

3.75 

3.75 

29   

4.50 

5.93 

4.55 

4.70 

4.57 

4.97 

6.37 

3.96 

4.18 

3.80 

3.75 

3.78 

SO   ,  

4.40 

6.32 

4.55 

4.6? 

4.92 

6.2S 

3.91 

4.10 

3.80 

3.78 

3.80 

31   

4.45 

4.52 

4.58 

4.82 

3.8C 

3. 78 

3.75 

NOTE— Sfcag-e-dischiarge  relation  Dec.  16,  1919,  to  Mar.  10,  1920,  affected  by  ice.  Gage 
height  not  observed  on  days  of  no  record. 


Daily  discharge,  in  second-feet,  of  Shenwngo  River  near  Turnerville,  for  the  period  October  1, 

1918,  to  September  30,  19-20 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

24 

6 

1   

55 

129 

90 

150 

96 

231 

81 

190 

107 

7 

2   

29 

146 

78 

432 

43 

217 

70 

245 

78 

18 

6 

7 

3   

27 

163 

81 

432 

70 

217 

661 

231 

70 

16 

9 

6 

4   

30 

163 

86 

432 

132 

190 

68 

245 

47 

15 

8 

6 

5   

37 

176 

88 

463 

49 

163 

70 

231 

43 

12 

6 

4 

e-  

51 

176 

81 

301 

37 

150 

74 

163 

33 

11 

7 

4 

7   

47 

49 

176 

78 

140 

47 

142 

78 

217 

25 

9 

9 

3 

8   

163 

105 

107 

51 

119 

114 

273 

25 

9 

15 

3 

9 

57 

145 

107 

76 

35 

330 

112 

373 

27 

9 

9 

2 

10   

66 

110 

102 

63 

35 

373 

170 

1,710 

25 

7 

6 

2 

11   

61 

107 

117 

59 

33 

463 

402 

2,900 

22 

7 

4 

4 

12  -   

59 

100 

140 

74 

33 

494 

556 

2,220 

21 

7 

3 

5 

13   

55 

86 

137 

78 

35 

358 

494 

1,040 

15 

7 

3 

6 

14   

45 

74 

203 

59 

51 

259 

402 

683 

18 

6 

3 

6 

15   

53 

65 

344 

66 

74 

190 

301 

494 

16 

18 

O 

6 

16   ,  

59 

61" 

402 

70 

57 

217 

301 

432 

16 

14 

3 

6 

17    - 

74 

55 

463 

70 

53 

315 

373 

1,310 

12 

14 

7 

4 

18   

19  -   

72 

273 

402 

88 

61 

402 

525 

1,560 

11 

12 

6 

4 

53 

190 

287 

88 

47 

463 

556 

1,190 

15 

7 

6 

4 

20   

43 

203 

203 

81 

32 

402 

402 

747 

22 

6 

7 

5 

21   

T->  ___   

55 

287 

147 

93 

74 

301 

301 

556 

10 

6 

7 

7 

5" 

1 50 

95 

HI 

217 

231 

463 

12 

6 

6 

11 

23   

78 

344 

245 

114 

259 

163 

190 

432 

10 

fi 

4 

14 

24    — ,  

78 

287 

217 

273 

231 

127 

203 

432 

2 

6 

4 

15 

25   

93 

217 

402 

273 

330 

112 

176 

402 

2 

4 

3 

14 

26   

93 
98 

176 

402 

330 

344 

102 

190 

358 

100 

3 

3 

9 

27   

150 

402 

315 

231 

107 

190 

301 

53 

3 

3 

6 
6 

28   

78 

129 

315 

190 

217 

107 

163 

2145 

43 

3 

3 

29   

102 

114 

217 

163 

90 

163 

163 

39 

2 

5 

6 

30   

90 

105 

114 

98 

112 

142 

134 

30 

2 

7 

4 

31   

no 

140 

ins 

83 

90 

2 

6 
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Daily  discharge,  in  sccond-fcet,  of  Shenango  River  near  Turnerville  for  the  period 
October  1,  191H,  to  September  '60,  l'J20 


Day 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1  

6 

104 

285 

66 

80 

65 

98 

386 

12 

33 

9 

9 

2  -   

7 

130 

285 

50 

74 

65 

92 

285 

13 

26 

9 

7 

9 

104 

221 

50 

74 

65 

86 

253 

17 

22 

9 

6 

4   

11 

98 

152 

40 

80 

65 

74 

190 

20 

17 

7 

6 

5    

9 

104 

160 

36 

86 

440 

74 

145 

38 

14 

6 

6 

6   

11 

116 

110 

30 

86 

458 

68 

123 

38 

11 

6 

fi 

7   

10 

110 

lie 

30 

86 

386 

74 

104 

26 

14 

7 

6 

8  .   

16 

92 

123 

30 

92 

386 

74 

92 

25 

22 

7 

6 

9   

16 

80 

152 

36 

86 

458 

68 

SO 

20 

130 

8 

7 

I"          _  _  . 

11 

80 

288 

36 

86 

754 

68 

64 

28 

59 

29 

12 

11     

11 

SO 

160 

40 

86 

1,460 

68 

55 

21 

47 

22 

26 

12 

17 

80 

237 

50 

80 

3,210 

68 

55 

17 

39 

26 

26 

13   

19 

66 

318 

60 

80 

::,.ssn 

116 

53 

9 

29 

92 

30 

14,   

22 

66 

66 

80 

2,270 

138 

53 

15 

23 

138 

28 

15  

22 

64 

318 

74 

80 

1,360 

168 

51 

^3 

57 

80 

15 

16   

16 

58 

280 

74 

80 

905 

269 

43 

74 

26 

92 

14 

17  _^ 

13 

49 

240 

70 

80 

829 

404 

38 

92 

19 

80 

1] 

18    _ 

13 

42 

190 

55 

80 

683 

458 

34 

269 

16 

62 

10 

19   

12 

37 

140 

50 

80 

555 

477 

32 

152 

10 

42 

9 

20   

11 

36 

100 

36 

80 

477 

369 

35 

221 

17 

29 

7 

21  

11 

37 

75 

36 

80 

440 

386 

43 

2S3 

22 

21 

7 

22   

16 

57 

70 

36 

80 

350 

515 

43 

221 

21 

16 

6 

23  .   

22 

92 

65 

36 

80 

300 

535 

38 

168 

28 

14 

6 

24   

29 

86 

65 

40 

80 

270 

596 

34 

130 

22 

14 

0 

25  .__   

26 

86 

65 

50 

74 

230 

458 

32 

110 

22 

11 

6 

26   

21 

145 

70 

50 

80 

190 

352 

32 

92 

22 

11 

6 

27   

17 

285 

75 

55 

80 

160 

285 

26 

80 

19 

7 

7 

28    — -   

33 

237 

74 

65 

74 

145 

318 

23 

59 

14 

9 

9 

29   ,  

68 

269 

74 

70 

74 

123 

352 

20 

35 

11 

9 

10 

SO   

57 

335 

74 
68 

70 

116 

318 

17 

29 

11 

10 

11 

31   

62 

80 

104 

14 

10 

9 

NOTE— Discharge  Dec.  16-26,  1919,  Jan.  2J3,  17-30,  and  Feb.  12-24,  1920,  estimated,  because 
of  ice,  from  discbarge  measurements,  weather  records  and  study  of  gage  height  graph.  Dis- 
charge Mar.   22-27  and   Sept.   13-16  estimated,  because  of  no  gage  height  record. 


Monthly  Discharge  of  Shenango  River  near  Turnerville,  for  the  period  October  1,  1918,  to 

September  SO,  1920 


(Drainage  area',  152  square  miles) 


Month 

Discharge  in  Second-feet 

Run-off 

Maximum 

Minimum 

Mean 

Second-feet 
per  square 
mile 

Depth  in 
inches 

1918-J919 

October    - 

112 

27 

63 

0.414 

0.48 

November  _  

344 

55 

163 

1.07 

1.19 

December    _         .   — _  -  - 

463 

78 

205 

1.35 

1.56 

January       _          _  -  _ 

463 

59 

173 

1.14 

1.31 

February      .  _   

344 

33 

101 

.664 

.69 

March     -- 

494 

83 

233 

1.53 

1.76 

Ajiril  .  _   

•  556 

66 

239 

1.57 

1.75 

May  _   

2,900 

90 

646 

4.25 

4.90 

June    

107 

2 

32 

.211 

.24 

July   

24 

2 

9 

.059 

.0? 

August   .    _ 

15 

3 

6 

.039 

.04 

September   

15 

2 

6 

.039 

.04 

The  year    

2,900 

2 

157 

1.03 

14.03 

344 


Monthly  Discharge  of  Shenango  River  near  Twnerville,  for  the  perio 

September  30,  1920 

(Drainage  area,  152  square  miles) 


d  October  1,  101S,  to 


Month 


Discharge  in  Second-feet 


Maximum 


1919-1920 


October  — 
November 
December  - 
January.  -. 
iYbiuary 

March   

April   

May   

June   

July   

August  -— 
September 


The  year 


68 
335 
335 

80 

92 
,880 
596 
386 
260 
130 
13S 

30 


3,880 


Minimum 


6 

36 
65 
30 
74 
65 
68 
14 
9 
10 

e 

6 


Mean 


20.1 

108 

161 
50.5 
80.6 

684 

249 
80.4 
76.7 
27.1 
28.7 
10.7 


132 


Run-off 


Second- feet 
per  square 
mile 


Depth  in 
inches 


0.132 
.710 

1.06 
.332 
.530 

4.50 

1.63 
.529 
.505 
.178 
.189 
.070 


0.15 
.79 

1.22 
.38 
'.57 

5.19 

1.82 
.61 
.56 
.21 
.22 
.08 


11.80 


OHIO  BASIN — STATION  NO.  31 


SHENANGO  RIVER  NEAR  JAMESTOWN 


Location.— Kt  two-span  steel  highway  bridge,  about  one  and  one- 
half  miles  downstream  from  Jamestown,  Mercer  County. 
Drainage  Area.— 182  square  miles. 

Records  Available.— December  2,  1919,  to  September  30,  1920. 

Gage— Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  hundredths  twice  daily  by  H.  P.  McClimans. 

Discharge  Measurements.— Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.- -Right  bank  is  low  and  overflow  begins  at 
a  stage  of  7  feet;  left  is  high  and  not  subject  to  overflow.  Bed  is 
composed  of  gravel  and  boulders.  Control  is  at  a  riffle  about  50  feet 
below  gage ;  probably  permanent. 

Extremes  of  Btdge.— 1919-1920 :  Maximum  gage  height  during 
period,  estimated  from  hydrograph,  9.6- feet  at  8  a.  m.  March  13; 
minimum,  1.23  feet  at  7.10  a.  m.  September  22. 

Jcc— Stage-discharge  relation  usually  affected  by  ice. 
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Discharge  Measurements  of  Shenango  River  near  Jamestown,  during  the  period  April  IS,  1915, 

to  September  30,  1920 


No. 

Date 

Made  by— 

Gage 

Discharge 

height 

1915 

I 

Feet 

Sec. -ft. 

1 

Apr.  15a 

R. 

2.16 

112 

2 

"  26b 

G. 

B.  McElrath 

1.54 

28.7 

3 

July  14a 

do   

2.56 

197 

1916 

244 

4 

Nov.  29a 

0. 

B.  MeEliath 

2.92 

5 

Dec.  2a 

do 

3.17 

349 

6 

4a 

do 

2.72 

235 

7 

7a 

do 

2.40 

191 

1919 

279 

8 

Dee.  2 

K. 

2.86 

1920 

2.40 

77.0 

9 

Jar..  14e 

B. 

10 

Feb.  17o 

R. 

2.82 

103 

11 

June;  14 

J. 

1.80 

19.1 

a   Measurement  made  by  vertical  velocity  method. 

b   Measurement  made  by  vertical  velocity  method,  partial  wading. 

c  Measurement  made  through  complete  ice  cover,  200  feet  above  gage. 


Daily  Mean  Gage  'Height,  in  feet,  of  Shenango  River  near  Jamestown,  for  the  year  ending 

September  30,  1920 


Day  j 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar.. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

1 

2 

25 

2.68 

2. 

66 

1 

91 

3.52 

1.37 

1.54 

1 

56 

1.32 

2 

"'¥.86 

2 

2 

65 

2.59 

1.94 

2.96 

1.32 

1.52 

1 

38 

1.30 

3 

2.67 

2 

2  s 

2 

62 

2 

65 

1 

80 

2.69 

1.43 

1.50 

.1 

36 

1.28 

4 

2.66 

2.26 

2 

66 

3 

18 

1 

79 

2.47 

1.44 

1.43 

1 

31 

1.26 

5 

2.78 

2 

25 

2.67 

5 

06 

1.77 

2.22 

1.62 

1.40 

1 

28 

1.25 

6 

2.3S 

2 

22 

2 

69 

4 

85 

1 

78 

2.08 

1.59 

1.35 

1 

31 

1.27 

7 

2.24 

2 

2(1 

2 

72 

4 

46 

1 

80 

1.98 

1.54 

1.50 

1 

36 

1.25 

8 

2.22 

2 

17 

2 

72 

4 

IS 

1 

80 

1.85 

1.46 

1.68 

1 

3* 

1.28 

9 

2.76 

2 

22 

2 

72 

4 

18 

1 

82 

1.83 

1.44 

2.63 

1 

43 

1.30 

10 

3.04 

2 

si 

2 

72 

'  4 

98 

1 

80 

1.76 

1.44 

1.87 

1 

62 

1.40 

11 

2.71 

2 

35 

2 

75 

6 

96 

1 

82 

1.74 

1.48 

1.73 

1 

54 

1.49 

12 
13 

2.84 

2 

38 

2 

75 

9 

00 

1 

82 

1.73 

1.41 

1.70 

1 

53 

1.47 

3.35 

2 

40 

2 

79 

9 

40 

2 

20 

1.72 

1.39 

1.61 

1 

71 

1.54 

14 

3.32 

2 

42 

2 

82 

8 

05 

2 

17 

1.68 

1.41 

1.73 

2 

56 

1.50 

15 

3.26 

2 

46 

2 

74 

6 

75 

2 

3!4 

1.67 

1.52 

2.24 

2 

07 

1.40 

10 

3.24 

2 

48 

2 

76 

5 

36 

3 

01 

1.66 

2.27 

1.72 

2 

70 

1.37 

17 

3.24 

2 

46 

2 

74 

5 

02 

3 

92 

1.57 

4.17 

1.56 

2 

04 

1.34 

18 

3.18 

'  2 

46 

2 

76 

4 

IS 

3 

75 

1.52 

3.15 

1.56 

1 

84 

1.33 

19 
20 

3.2? 

2 

46 

2 

70 

4 

02 

3 

88 

1.59 

2.34 

1.79 

1 

73 

1.28 

3.30 

2 

48 

2 

75 

3 

88 

3 

58 

1.62 

2.56 

1.58 

1 

60 

1.26 

21 

3.40 

2 

53 

2 

69 

3 

70 

4 

08 

1.66 

2.75 

1.54 

1 

50 

1.26 

22 

3.44 

2 

61 

2 

70 

3 

52 

9 

99 

1.65 

2.53 

1.54 

1.49 

1.24 

23 

3.45 

2.70 

2 

73 

3 

40 

4 

1)1 

1.63 

2.29 

1.87 

1.43 

1.26 

24 

2.91 

2 

81 

2 

76 

3 

!i 

4 

14 

1.63 

2.15 

1.59 

1 

42 

1.36 

25 

2.8C 

2 

81 

2 

74 

2 

77 

3 

62 

1.59 

2.02 

1.55 

1.40 

1.26 

29 

2.5S 

2.78 

2 

73 

2 

53 

3 

23 

1.57 

1.92 

1.52 

1 

.40 

1.26 

27 

2.4*i 

2.77 

2.74 

2 

29 

2 

98 

1.51 

1.85 

1.48 

1.37 

1.32 

9- 

2.43 

2.76 

2 

74 

2.20 

3.27 

1.46 

1.75 

1.41 

1 

32 

1.33 

20 

2.36 

2.75 

2 

72 

2.10 

3 

32 

1.44 

1.58 

1.41 

1 

.35 

1.31 

3C 

2.31 

2 

.74 

2.05 

3 

47 

1.41 

1.58 

1.34 

1 

.34 

1.34 

31 

2.22 

2 

72 

2 

05 

1.41 

1.42 

1 

34 

NOTE. — Station  was  established  Dec. 
12  affected  by  ice. 


2,  1919.    Stage— discharge  relation  Dec.  16  to  Mar. 
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OHIO  BASIN— STATION  NO.  32 


LITTLE  SHENANGO  RIVER  AT  GREENVILLE 


Location.— At  single-span  steel  highway  bridge,  known  as  Quaker 
Bridge,  Columbia  Avenue,  Greenville,  Mercer  County. 
Drainage  Area. — 107  square  miles. 

Records  Available. — January  1,  1914,  to  September  30,  1918,  and 
November  7,  1919,  to  September  30,  1920. 

Cage.— Staff  attached  to  upstream  corner  of  right  abutement;  read 
by  James  R.  Marks.  Elevation  of  gage  zero  944.50  feet,  United 
States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— Banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  sand  and  gravel.  Control  for  low  stages 
is  a  coarse  gravel  and  boulder  bar,  about  300  feet  below  gage,  per- 
manent; for  high  stages  is  a  dam  on  the  Shenango  River  just  below 
the  mouth  of  Little  Shenango  River. ' 

Extremes  of  Discharge.— 1919-1920:  Maximum  stage  during  the 
period,  November  7  to  September  30,  estimated  from  hydrograph, 
6.8  feet  at  noon  March  11  (discharge,  3,070  second-feet)  ;  minimum, 
1.12  feet  at  8.30  a.  m.  September  24  (discharge,  11  second-feet). 

jce  —Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  throughout  the 
period  except  as  affected  by  ice.  Rating  curve  well  defined  below 
1,800  second-feet  and  fairly  well  defined  between  1,800  and  2,800 
second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  daily  mean  gage  height  to  rating  table. 
Results  good. 


Discharge  Measurements  of  Little  Shenango  River  at  Greenville,  during  the  period 

1918,  to  September  SO,  1920 


No. 

Date 

Made  by— 

Gage 
height 

Discharge 

2fi 

1.919 
July  28r. 
Nov.  7 

1920 
Jan. 15b 
Feb. 18b 
June  14c 

Feet 
1.15 

Sec. -ft. 
9.9 

H. 

1.81 

115 

27 
28 

R. 

2.05 

52.7 

B. 

2.10 

74.1 

2f» 
30 

R. 

1.44 

39.6 

a   Measurement  made  by  wading  100  feet  above  gage, 
b   Measurement,  made  through  complete  ice  cover, 
c  Measurement  made  by  wading  800  feet  above  gage. 
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Dailv  Mean  Gage  Height,  in  feet,  of  Little  Shenango  River  at  Greenville,  for  the  year  ending 

September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

lyiy—  iy~\i 



1.72 

1.28 

2.10 

2.08 

2.46 

1.86 

1.61 

2.67 

1.33 

1.50 

Q 

1.87 

2.10 

2.4> 

1.8-' 

1.58 

2.12 

1.31 

1.42 

1.46 

1.26 

3   

i.80 

2.08 

2.4.c 

1.91 

1.56 

1.94 

1.50 

1.39 

1.36 

1.24 

4  _   

1.76 

2.06 

2.48 

2.41 

1.54 

1.83 

1.42 

1.34 

1.37 

1.25 

5 

■  1.76 

2.0C 

2.48 

4.65 

1.6* 

1.74 

1.38 

1.30 

1.34 

1.26 

6 

1.76 

1.82 

2.48 

4.95 

1.67 

1.68 

1.37 

1.30 

1.36 

1.24 

7 

1.80 

1.83 

1.77 

2.48 

3.73 

1.68 

1.64 

1.34 

1.89 

1.38 

1.27 

s 

1.73 

1.97 

1.80 

2.48 

2.86 

1.70 

1.60 

1.35 

2.26 

1.45 

1.30 

i+ 

1.66 

3.00 

2.09 

2.32 

2.63 

1.72 

1.56 

1.34 

3.78 

1.48 

1.26 

10 

1.65 

3.38 

2.13 

2.32 

3.87 

1.72 

1.54 

1.32 

2.41 

1.78 

1.26 

n 

1.84 

2.32 

2.16 

2.32 

6.07 

1.66 

1.54 

1.30 

1.82 

2.02 

1.25 

1 .0n 

1  oi 

9'. IP 

9.  Si 

4  7P 

1  .fif 

1  .c« 

1  .30 

1.7-4 

1.56 

1.29 

13 

l!7'1 

2.77 

2.08 

2.50 

3.25 

2.01 

1.59 

1.30 

1.62 

1.76 

1.26 

1 

3.02 

2 . 08 

2. 55 

2.72 

1.92 

1.-57 

1.46 

1.56 

2.40 

1.27 

1 .57 

2.32 

2.03 

2.54 

2.44 

2.05 

1.54 

1.30 

2.19 

1.86 

1.24 

1  .M 

3.28 

2.04 

2.54 

2.74 

2.2? 

1.54 

2.16 

1.70 

2.40 

1.22 

17 

1  .St 

i,  09 

2.00 

2.54 

3.14 

3.41 

1.52 

3.91 

1.55 

1.81 

1.20 

l  ^ 

1.5? 

4.15 

2.00 

2.30 

2.85 

2.91 

1.51 

4.35 

1.51 

1.9" 

1  .25 

10 

1  .s? 

3.PS 

2.00 

2.0=> 

2.28 

2.14 

1.48 

2.46 

1.91 

1.60 

1.18 

°0 

1.51 

3.38 

2.00 

1.90 

2.20 

2.11 

1.58 

1.92 

1.66 

1.49 

1.18 

21   

1.52 

3. CO 

2.00 

1.90 

2.71 

2.38 

1.56 

1.91 

1.52 

1.44 

1.22 

22   

1.6° 

2.92 

2.08 

1.91 

2.49 

2.42 

1 .54 

1.89 

1.45 

1.48 

1 .16 

23  _   

1.68 

2.86 

2.20 

2.04 

2.29 

2.52 

1.46 

1.91 

2.26 

1.44 

1.16 

24   

1.67 

2.72 

2.34 

2.04 

2.05 

2.61 

1.46 

1.78 

1.78 

1.38 

1.16 

25   

1.72 

2.66 

2.37 

2.04 

1.91 

2.13 

1.46 

1.65 

1.56 

1.32 

1.19 

29   

2.33 

2.42 

2.38 

1.98 

1.84 

1.95 

1.45 

1.55 

1.46 

1.30 

1.20 

27   

2.70 

2.24 

2.42 

1.96 

1.77 

1.98 

1.45 

1  .:>< 

1.44 

1.34 

1.20 

2» 

2.33 
2.14 
2.84 

2.20 
2.16 
1.98 

1.99 

2.46 
2.47 
2.47 

2.47 

1.88 

1.71 

2.76 

2.68 
2.76 

1.35 
1.32 
1.33 

1.32 

1.44 
1.39 
1.48 

1.44 
1.36 
1.36 

1.31 
1.33 
1.23 

1.24 
1.26 
1.23 

29   

1.8S 

1.68 
1.66 

1.63 

30   

1.48 

1.29 

NOTE.— Stage— discharge  relation  Dec.  9  to  Mar.  6  affected  by  ice. 


Daily  discharge,  in  second-feet,  of 


Little   Shenango   River  at  Greenville, 
September  30,  1920 


for   the  year  ending 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1915-1920 

184 

40 

80 

15 

75 

374 

33 

57 

94 

27 

126 

35 

75 

15 

70 

184 

30 

45 

51 

24 

110 

30 

75 

15 

(37 

143 

57 

41 

37 

22 

10-' 

30 

75 

15 

63 

115 

45 

34 

38 

23 

102 

25 

75 

SO 

87 

98 

39 

29 

34 

24 

6   

102 

15 

75 

90 

85 

.87 

38 

29 

37 

22 

110 

122 

15 

75 

900 

87 

80 

34 

131 

39 

25 

8   

96 

150 

25 

75 

461 

90 

73 

35 

228 

50 

29 

9   

88 

531 

25 

65 

374 

94 

07 

34 

960 

54 

24 

10   

82 

734 

30 

65 

1,020 

94 

83 

32 

279 

10 ; 

24 

11   

119 

241 

3r< 

65 

2.560 

83 

63 

29 

115 

158 

23 

12   -  _ 

133 

136 

40 

75 

1,630 

83 

67 

29 

98 

67 

28 

13   

98 

416 

50 

75 

656 

171 

71 

29 

76 

102 

24 

14   

80 

531 

55 

80 

394 
298 

138 

68 

51 

67 

279 

25 

15   



OS 

244 

65 

90 

171 

63 

37 

212 

124 

22 

ie  ..;  

63 

180 

65 

90 

416 

212 

63 

198 

90 

279 

19 

17    .    — 

63 

130 

55 

90 

605 

734 

60 

1,020 

65 

112 

17 

18   

62 

110 

50 

80 

461 

484 

59 

1,350 

59 

148 

23 

19   

60 

90 

40 

55 

244 

198 

54 

298 

136 

73 

15 

20   

59 

8r 

35 

35 

212 

184 

70 

138 

83 

56 

15 

21 

60 

75 

36 

25 

394 

279 

67 

136 

60 

48 

19 

22   

76 

7£ 

35 

15 

316 

273 

63 

130 

50 

54 

14 

23   

87 

7? 

40 

15 

244 

316 

51 

136 

228 

48 

14 

24   

85 

7f 

50 

15 

17J 

354 

51 

106 

106 

39 

14 

25   

94 

75 

55 

15 

130 

198 

51 

81 

07 

32 

16 

26   

262 

7f 

55 

15 

119 

146 

50 

65 

51 

29 

17 

27   

394 

75 

75 

15 

104 

153 

50 

57 

48 

34 

17 

28   

262 

75 

75 

15 

92 

416 

35 

■18 

48 

SO 

22 

Z'j  _ 

198 

65 

80 

15 

87 

394 

32 

41 

37 

32 

24 

30   

461 

55 

80 

83 

416 

33 

54 

37 

27 

27 

31   

50 

90 

78 

32 

54 

28 

NOTE. — Discharge  Dec.  36  to  Mar.  &  estimated,  tecausa  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  Little  Shenango  River  at  Greenville,  for  the  year  ending  September 

SO,  1920 
(Drainage  area,   107  square  miles) 


Month 


1919-1920 


October  ... 
November 
December 
January  . 
February 

March  

April   - 

May   

June   

July   

August 
September 


Discharge  in  Second-feet 


Maximum 


734 
90 
90 
,560 
734 
374 
,350 
960 
279 
29 


Minimum 


50 
L5 
15 
15 
63 
32 
29 
29 
27 
14 


Mean 


168 
46.1 
55.7 

395 

207 
78.6 

147 

117 
75.5 
21.3 


Run-Off 


Second-feet 
per  square 
mile 


.57 

.431 

.521 

.69 

.93 

.735 

.37 

.09 

.706 

.199 


Depth  in 
inches 


.81 
.£0 
.56 
.25 
.15 
.85 
.53 
.26 
.81 
.22 


OUIO  BASIN — STATION  NO.  33 


PYMATUNING  CREEK  NEAR  ORANGEVILLE 


Location. — At  single-span  steel  highway  bridge,  about  two  miles 
southeast  of  Orangeville,  Mercer  County. 
Drainage  Area. — 170  square  miles. 

Records  Available.— January  1,  1914,  to  September  30,  1920. 

Qage.— Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  C.  I.  Micheltree  and  D.  S.  Stecher. 

Discharge  Measurement. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— -Right  bank  is  high  and  not  subject  to  over- 
flow;  left  begins  to  overflow  at  a  stage  of  about  5.4  feet.  Bed  is 
composed  of  gravel  and  boulders.  Low-water  control  is  at  a  riffle 
about  30  feet  below  gage;  probably  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  stage  observed 
during  the  year,  7.75  feet  at  8  a.  m.  May  11  (discharge,  3,060  second- 
feet^)  ;  minimum,  0.65  foot  July  31  a.  m.  and  several  days  in  August 
and  September,  (discharge,  5  second-feet). 

1919-1920 :  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  8.9  feet  at  4  a.  m.  March  13  ( discharge,  4,100  second-feet)  ; 
minimum  0.5  foot  several  times  in  September  (discharge,  2  second- 
feet). 
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Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Regulation  —  During  low  stages  slight  variations  in  gage  height 
are  caused  by  operation  of  mills. 

Accuracy. — Stage-discharge  relation  permanent  throughout  the 
year  except  as  affected  by  ice.  Rating  curve  well  defined  below  1,500 
second-feet.  Gage  read  to  tenths  once  daily  until  July  28,  1919;  to 
hundredths  twice  daily  until  March  31,  1920.  and  to  tenths  twice 
daily  after  that  date.  Daily  discharge  ascertained  by  applying  daily 
mean  gage  height  by  rating  table.  Results  good  except  those  fol- 
low stages  which  are  fair,  owing  to  probable  effect  of  mill  operation 
above  the  station. 


Discharge  Measurements  of  Pymatunina  Cirri-  near   Orangei-ille,   during  the  period   October  1, 

1918,  to  September  30.  1920   


No. 

Date 

Made  by — 

Gaee 

Discharge 

height 

1919 

Feet 

Sec. -ft. 

32 

July  28a 

H. 

L 

Landis 

0.69 

6.3 

1920 

68.7 

33 

Jan.  16b 

B. 

A. 

1.85 

34 

Feb. 18b 

R. 

J. 

2.25 

116 

35 

June  15 

J. 

M. 

.86 

20.0 

a  Measurement  made  by  wading  10  feet  below  gage, 
b  Measurement,  made  through  complete  ice  cover. 


Daily  Mean  Gage  Height,  in  feet,  of  Pymatvning  Creek  near  Orangrville,  for  the  period 
■October  1.   191S.  to  September  30,  1930 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1    — 

0.82 

1.75 

1.30 

2.10 

1.75 

2.15 

1.30 

1.75 

1.27 

0.95 

0.71 

0.76 

2   

.82 

1.70 

1.35 

3.00 

2.40 

2.02 

1.22 

2.40 

1.07 

.87 

.66 

.68 

o   

.80 

1.65 

1.30 

2.90 

1.30 

1.90 

1.20 

2.28 

.92 

.87 

.66 

.70 

4   

.85 

1.65 

1.25 

2.70 

1.20 

1.80 

1.15 

2.25 

.97 

.87 

.68 

.72 

5    _. 

.80 

1.60 

1.35 

2.90 

1.45 

1.75 

1.10 

2.00 

.97 

.85 

.76 

.74 

6  _   

1.05 

1.60 

1.40 

3.00 

1.40 

1.70 

1.45 

1.8? 

.95 

.95 

.72 

.70 

7   

1.10 

1.55 

1.50 

2.40 

1.25 

1.60' 

1.50 

1.75 

.97 

.87 

.70 

.65 

8  

1.05 

1.50 

1.60 

2.10 

1.20 

1.55 

1.70 

1.80 

.97 

.82 

.6" 

.72 

3 

1.00 

1.40 

1.62 

1.80 

1.00 

3.35 

2.65 

2.70 

.97 

.77 

.66 

.74 

10 

.95 

1.35 

1.60 

1.50 

l.OO 

3.00 

3.00 

6.42 

.95 

.77 

.68 

.82 

11   

.90 

1.30 

1.52 

1.25 

.95 

2.85 

2.90 

7.75 

.95 

.  .79 

.71 

.78 

12    _ 

.85 

1.22 

1.55 

1.15 

.90 

2.70 

3.30 

7.05 

.92 

.97 

.80 

.75 

13 

.90 

1.20 

1.60 

1.10 

1.00 

2.55 

3.20 

5.50 

.89 

.79 

.68 

.74 

14   ■  

.95 

1.10 

2.05 

1.15 

1.10 

2.40 

2.95 

3.75 

.87 

.82 

.72 

.70 

.95 

1.05 

2.90 

1.20 

1.28 

2.25 

2.60 

3.20 

.87 

1.05 

.71 

.76 

16   

.90 

1.00 

2.75 

1.25 

1.40 

2.35 

2.35 

3.20 

.87 

.87 

.70 

.75 

17   

.88 

.90 

2.70 

1.30 

1.35 

2.40 

3.06 

4.80 

.85 

.72 

.66 

.70 

18   

.85 

1.82 

2.62 

1.40 

1.30 

2.75 

3.00 

5.70 

.82 

.69 

.74 

.76 

19   

.85 

2.60 

2.60 

1.40 

1.25 

2.60 

2.95 

5.40 

.85 

.72 

.78 

.74 

20   - 

.80 

2.82 

2.10 

1.38 

1.20 

2.42 

2.90 

4.50 

.82 

.75 

.78 

.71 

21    _ 

.82 

2.75 

1.80 

1.35 

1.25 

2.20 

2.70 

3.60 

.82 

.75 

.74 

.65 

92 

.90 

2.62 

1.85 

1.30 

1.30 

1.95 

2.40 

3.20 

.82 

.72 

.78 

.67 

23   ,  

.90 

2.50 

2.20 

1.30 

2.35 

1.72 

2.00 

2.95 

.82 

.69 

.68 

.70 

24  

.95 

2.30 

2.75 

2.20 

2.45 

1.60 

1.90 

3.20 

.79 

.67 

.65 

.75 

25   

1.00 

2.10 

3.10 

2.35 

2.40 

1.45 

1.85 

3.10 

.85 

.69 

.67 

.70 

26    - 

1.05 

1.80 

2.90 

2.30 

2.30 

1.30 

1.75 

2.85 

1.07 

.69 

.72 

.72 

27    _ 

1.15 

1.65 

2.75 

2.20 

2.25 

1.20 

1.70 

2.65 

1.87 

.69 

.74 

.74 

28   

1.20 

1.50 

2.60 

2.00 

2.00 

1.30 

1.62 

2.35 

1.52 

.68 

.67 

.70 

29   

1.40 

1.48 

2.28 

1.80 

1.35 

1.70 

2.00 

1.22 

.68 

.76 

.60 

30   

1.60 

1.35 

2.00 

1.50 

1.35 

1.70 

1.70 

1.07 

.71 

1.12 

.76 

31   

1.70 

1.95 

1.60 

1.32 

1.50 

.68 

.751 

NOTE . — Stage-discharge  relation  Jan.  5,  6  and  31,  and  Feb.  1  and  2  affected  by  ice. 
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Daily  Mean  Gage  Height,  in  feet,  of  Pymatuning  Creek  near  Orangeville  for  the  period, 
October  1,  1918,  to  September  30,  1920 


Day 


1919-1920 

1   

2   

3   

4   

5   

fi   

7   

8   

9   

10   ,-. 

11   

12   

13   

14   

15   

16   

17   

38   

19   

20   

21   

22 

23  11  

24   

25   

26   

27   

28   

29   

30   

31  .  


>ct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

V.  10 

o  . 

1  62 

2.12 

1.96 

1.25 

3.15 

0.90 

0.90 

1.05 

O.80 

.79 

3.10 

2.58 

1^62 

2  J6 

l!92 

1^30 

2^85 

'.95 

.9Di 

.90 

.70 

.68 

2.82 

2.45 

1.68 

2.12 

1.96 

1.15 

2.70 

1.05 

.90 

.85 

.60 

.74 

2.62 

2.12 

1.60 

2.22 

2.48 

1.25 

2.10 

.90 

.80 

.80 

.61 

.70 

2.25 

2.00 

1.65 

2.22 

5.33 

1.25 

1.80 

.90 

.85 

.80 

.80 

.90 

i  of: 

1 .00 

2  22 

4.82 

1 .15 

1  45 

.85 

.90 

.80 

.70 

1.25 

1.78 

1.32 

1.62 

2^42 

4.90 

l!25 

l'.35 

.80 

1.00 

.75 

.80 

.92 

1.50 

1^45 

1.71 

2.35 

5.12 

1.20 

1.15 

.85 

1.40 

.80 

.75 

.85 

1.32 

2.20 

1.74 

2.31 

4.87 

1.25 

1.10 

.80 

1.70 

.80 

.75 

1.10 

1.22 

2.65 

1.80 

2.34 

5.30 

1.25 

1.00 

.80 

1.85 

1.10 

.85 

.98 

1 .18 

2.38 

1.78 

9  OQ 

0 .  Oo 

1  .zo 

.80 

1.50 

1.S0 

80 
.70 

.90 

1.35 

2.18 

1.86 

2.32 

8.08 

1.30 

1.10 

!so 

l!20 

l!35 

1.15 

1.42 

2.38 

1.92 

2.30 

8.48 

1.50 

1.10 

.95 

1.10 

1.80 

.65 

1.10 

1.38 

2.51 

2.02 

2.40 

6.68 

1.80 

1.10 

.90 

1.20 

2.13 

.75 

1.05 

1.22 

2.36 

1.95 

2.42 

4.92 

1.85 

1.05 

1.05 

1.10 

2.35 

.60 

.85 

1 .12 

2.38 

l.oo 

9  hi 

4.25 

2  47 

.95 

1.94 

1.15 

2.5') 

.611 

.82 

1.15 

3.40 

2.01 

2.44 

3.82 

3^65 

'90 

4.18 

1.30 

2.45 

.60 

.82 

1.22 

3.60 

1.95 

2.25 

3.22 

3.30 

.90 

5.47 

1.15 

2.20 

.75 

.80 

.88 

.98 

3.22 

1.96 

2.12 

3.00 

3.30 

1.00 

4.72 

1.25 

2. 50 

.61 

1.02 

2.55 

1.86 

2.02 

3.22 

3.64 

1.00 

3.55 

1.45 

1.95 

.60 

.90 

1 .00 

9  Oft 

9  OK 
L .  UO 

2.92 

4.21 

1.25 

3.00 

1.35 

1.75 

.65 

1 .00 

1.12 

1 .68 

1  OA 

1  .  y* 

2.80 

4  56 

l!30 

2.50  1.20 

1.65 

.60 
.5<l 

ox 
.oO 

1  68 

2.08 

1.98 

2.58 

3.70 

1.20 

2.05 

1.20 

1.15 

1.00 
.88 

1.36 

1>0 

2^32 

l!99 

2^40 

3.45 

1.15 

1.60 

1.15 

1.00 

.55 

1.38 

1.48 

2.31 

2.00 

2.18 

3.10 

1.05 

1.30 

1.05 

.80 

.60 

.85 

2.02 

1.48 

2,34 

1.98 

1.95 

2.70 

.95 

1.30 

1.15 

.80 

'  .65 

.87 

2.78 

1.52 

2.34 

2.02 

1.72 

2.70 

.90 

1.15 

1.10 

.80 

.80 
1.30 

2.02 

2.71 

1.60 

2.25 

1.98 

1.50 

2.80 

1.10 

1.10 

1.10 

.75 

2.28 

2.82 

1.52 

2.22 

1.90 

1.42 

2.55 

.90 

1.05 

.90 

.70 

1.20 

2.40 

3.08 

1.68 

2.22 

1.32 

3.25 

.90 

1.00 

.90 

.80 

1.35 

2.40 

1.65 

2.20 

1.20 

- 

.90 

.85 

.73 

NOTE, — Stage-discharge  relation  Dec.  16  to  Mar.  11  affected  by  ice. 


Daily  discharge,  in  second-feet,  of  Pymatuning  Greek  near  Orangeville,  for  the  period  October  1, 

1918,  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 
1   

15 

182 

89 

268 

108 

281 

89 

182 

84 

31 

7 

10 

9 

x  15 

171 

98 

509 

98 

248 

75 

346 

49 

21 

5 

6 

3   

.  13 

160 

89 

481 

89 

218 

71 

315 

27 

21 

5 

6 

4   

19 

160 

80 

426 

71 

194 

62 

307 

34 

21 

6 

8 

5    - 

13 

149 

98 

426 

118 

182 

54 

243 

34 

19 

11! 

9 

6  _ 

46 

14' 

lOf 

399 

108 

1(71 

118 

199 

31 

31 

8 

6 

7   

54 

138 

128 

346 

80 

149 

128 

182 

34 

21 

6 

5 

.s   

46 

1218 

149 

268 

71 

138 

171 

-  194 

34 

15 

6 

8 

9   

10  _   

38 
31 

108 
98 

153 
149 

194 
■  128 

38 
38 

610 
509 

412 

509 

426 
1,980 

34 
3! 

11 
11 

5 
6 

9 
15 

11   

24 

89 

132 

80 

31 

407 

481 

3,060 

31 

12 

7 

12 

12   

19 

75 

138 

62 

24 

426 

595 

2,420 

27 

34 

13 

10 

13  .  

24 

71 

149 

54 

38 

386 

566 

1,420 

23 

12 

6 

t) 

14  .   

31 

54 

256 

62 

54 

346 

495 

749 

21 

15 

8 

6 

15    _„  — 

31 

46 

481 

71 

85 

307 

399 

566 

21 

46 

7 

10 

16   

24 

38 

440 

80 

108 

333 

333 

566 

21 

21 

6 

10 

17   

.  22 

24 

426 

89 

98 

346 

523 

1,100 
1.530 

1" 

8 

E 

6 
1(1 

18   

19 

■  199 

399 

108 

89 

440 

509 

15 

6 
8 
10 

9 

19   

20   

19 
13 

399 

453 

399 

268 

108 
101 

80 
71 

399 
346 

495 
4«1 

1,370 
987 

IS 
15 

12 
12 

9 
7 

21.   — 

15 

440 

194 

98 

80 

294 

426 

686 

15 

10 

,  9 

5 
6 

92  k 

24 

399 

206 

89 

89 

230 

346 

566 

15 

8 

12 

23    

24 

372 

294 

89 

?33 

176 

243 

'495 

15 

6 

6 

6 
10 
It 

24   

31 

320 

440 

294 

359 

149 

218 

566 

12 

6 

5 

25   

38 

268 

537 

333 

346 

118 

206 

537 

10 

6 

26    _   - 

46 

194 

481 

320 

320 

89 

1S2 

467 

50 

6 

7 

8 

27   

62 

160 

440 

294 

307 

71 

171 

412 

211 

6 

9 
6 

9 
6 
6 
10 

28   

71 

128 

399 

243 

243 

89 

153 

333 

132 

6 

29    - 

108 

124 

315 

194 

98 

171 

243 

74 

6 

10 
57 

30   

149 

98 

243 

128 

98 

171 

171 

49 

1 

31   

171 

230 

118 

92 

128 

6 

10 

NOTTS'. — "Discharge  Jan.  5.  6  and  31.  p.nd  Feb.  1  and 
weather  records  and  study  of  gage-height  graph. 


estimated,  because  of  ice,  from 
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Daily  discharge,  in  second-feet,  of  Pymatmimg  Oreek  near  Orangeville,  for  the  period 
October  1,  1918,  to  September  30,  1920   


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb . 

Mar. 

Apr. 

1919-1920 
1   

10 

537 

426 

46 

130 

55 

80 

2   

12 

B37 

399 

46 

120 

55 

89 

3   

6 

453 

359 

38 

110 

55 

62 

4   

9 

399 

272 

38 

110 

70 

80 

5   

6 

307 

243 

38 

110 

480 

SO 

6                 -  - 

24 

230 

138 

38 

110 

500 

62 

8  ~T\_-_ 

80 
27 

189 
128 

93 
118 

38 
38 

120 
130 

420 
420 

80 
71 

Q 

19 

93 

294 

38 

140 

500 

80 

10   

54 

75 

412 

46 

150 

800 

80 

11   

12  _j  

36 
24 

68 
98 

367 
289 

46 
55 

160 
160 

1,600 
3,330 

80 

89 

13   

14  

15  -  -   

62 
54 
46 

116 
104 
75 

367 
372 
335 

55 
60 
60 

170 
170 
160 

3,700 
2,200 
1,140 

128 
194 
206 

10   

19 

57 

240 

70 

150 

880 
749 

359 

17    .  -  

15 

62 

150 

70 

130 

686 

IS   

19   — 

20   

IS 
13 
22 

75 
36 
42 

110 
80 
70 

70 
70 

80 

no 

110 

90 

566 
509 
566 

595 
595 
686 

21   

24 

46 

70 

90 

80 

481 

880 

22   

23   ,  

24   

25   

38 
19 
38 
22 

57 
68 
100 
104 

70 
70 
70 
70 

90 
90 
100 
110 

70 
70 
70 
70 

453 
399 
346 
289 

1,020 
720 
625 
537 

26   

27   

19 
21 

248 
453 

70 

60 

120 
130 

60 
60 

230 
176 

426 
426 

28   

29   

248 
315 

426 
453 

55 
55 

130 
130 

55 
55 

128 
112 

453 
386 

.30  ,  

346 

537 

55 

130 

93 

950 

31   

346 

46 

130 

71 

May  June 


582 
467 
426 
268 
194 

118 
98 
62 
54 
38 

62 
54 
54 
54 
46 

31 

24 
24 
38 
::s 

80 
89 
71 
62 
46 

31 
24 
54 
24 
214 

24 


24 
31 
46 
24 
24 

19 
13 
19 
13 
13 

13 
13 
31 
24 
46 

228 
880 
1,420 
1,060 
686 

509 
372 
256 
149 
89 

89 
62 
54 
46 

38 


July 


24 
24 
24 
13 
19 

24 
38 
108 
171 
206 

128 
71 
54 
71 
54 

62 
89 
62 
80 
118 


Aug.  Sept. 


46 
24 
19 
13 
13 

13 
10 
13 
L3 
54 

89 
98 
194 
281 
333 

372 
359 
294 
372 
230 

182 
160 
62 
38 
13 

13 
13 
10 
6 
13 

10 


13 


L3 


L3 
10 
10 
19 

13 
S 
5 

10 
4 

4 
4 
l(i 


13 
89 
71 
98 


NOTE  —Discharge  Dec.  16  to  Mar.  11  estimated,  because  of  ice,  from  discharge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 


23m 
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Monthly  Discharge  of  Pymatuning  Greek  near  Orangeville,  for  the  period  October  1,  1918,  to 

September  HO,  1920 
(Drainage  area,  170  square  miles)   


Discharge  in  Second-ieet 

Run-off 

Month 

Maximum 

Minimum 

Mean 

Secona-feet 
per  sou  are 
mile 

JJti  jLJ  LI  I  ill 

inches 

October  - 

1918-1919 

149 

13 

40 

0.235 

0.27 

November 
December 
January  . 

453 

24 

ISO 

1.06 

1.18 

537 

80 

258 

1.52 

1.75 

509 

54 

208 

1.22 

1.41 

February 

359 

24 

128 

.753 

.  (IS 

610 

71 

258 

1 .  io 

595 

54 

295 

1 .  |4: 

May   

3,060 

128 

734 

4 . 32 

211 

12 

40 

.235 

Of? 

46 

6 

14 

fiQO 
.VOL 

no 

57 

5 

9 

MOO 

September 

15 

5 

Q 
O 

ft/17 

The 

3,060 

5 

182 

1.07 

October 
November 

1919-1920 

346 

e 

64.2 

0.378 

0.44 

537 

36 

206 

1 .21 

1  3^ 

December 

426 

46 

188 

73.'9 

1.11 

T  98 

January 
February 

March 

130 

38 

.435 

.50 

170 

55 

111 

.653 

.70 

3,700 

55 

689 

4.05 

4.67 

1,020 

6-2 

348 

2.05 

2.2B 

582 

24 

105 

.618 

.72 

1,420 

206 

13 

13 

210 

1.24 

1.38 

July   

65.3 

.884 

.44 

372 

6 

108 

.635 

.73 

September 

98 

2 

15.2 

.089 

.10 

The 

3,700 

2 

182 

1.07 

14.60 

OHIO  BASIN — STATION  NO.  34 


SHENANGO  RIVER  AT  SHARON 


Location.— At  single-span  steel  highway  bridge,  Chestnut  Street, 
Sharon,  Mercer  County. 
Drainage  Area.— 611  square  miles. 

Records  Available.— August  1  1909,  to  September  30,  1920. 

Gages.— Gage  heights  were  determined  until  November  7,  1919,  by 
measuring  the  distance  from  a  reference  point  on  the  upstream  hand- 
rail, 22.57  feet  above  gage  datum,  to  water  surface.  The  Bristol  water 
stage  recorder  installed  on  downstream  end  of  right  abutment  was 
operated  and  record  used  until  May  23,  1919.  On  November  8,  1919, 
a  standard  chain  gage  was  attached  to  upstream  side  of  bridge  and 
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a  Sanborn  water-stage  recorder  Avas  installed  on  downstream  end  of 
right  abutment,  Read  by  Carnegie  Steel  Company.  Zero  elevation 
of  all  gages  840.00  feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements. — Made  from  the  Mill,  Chestnut  or  State 
Street  bridges,  or  by  wading. 

Channel  and  Control. — Banks  begin  to  overflow  at  a  stage  of  about 
12  feet.  Bed  is  composed  of  silt  and  gravel.  The  control  is  a  water 
main,  backed  with  gravel  and  boulders,  about  one-quarter  of  a  mile 
below  gage;  probably  permanent. 

Extremes  of  Discharge. — 1918-1919:  Maximum  stage  observed  dur- 
ing the  year  12.5  feet  at  5  p.  m.  May  11  (discharge,  11,300  second- 
feet)  ;  minimum,  1.8  feet  at  5  p.  m.  July  2S  (discharge,  19  second- 
feet). 

1919-1920 :  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  13.3  feet  at  6  a.  m.  March  13  (discharge,  13,200  second- 
feet)  ;  minimum,  1.90  feet  at  5  p.  m.  September  19,  (discharge,  28 
second-feet). 

Ice. — Water  from  this  river  is  used  for  industrial  purposes  and 
returned  to  the  stream  at  sufficiently  high  temperature  to  usually 
prevent  the  formation  of  ice  for  a  considerable  distance  below  the 
station. 

Accuracy. — Stage-discharge  relation  practically  permanent ;  ice 
effects  were  probably  negligible.  Rating  curve  fairly  well  defined 
below  200  second-feet  and  well  defined  between  200  and  20,000  second- 
feet.  Cage  read  to  tenths  twice  daily  until  December  31,  1919 ;  since 
that  date  to  hundi'edths  twice  daily.  Daily  discharge  ascertained  by 
applying  daily  mean  gage  height  to  rating  table.  Results  good  ex- 
cept those  for  extremely  low  stages  which  are  fair. 

Cooperation. — Station  is  maintained  in  cooperation  with  Carnegie 
Steel  Company,  Farrell. 


Discharge  Measurements  of  Shenango  River  at  Sharon,  during  the  period  October  1,  1918,  to 

September  30.  199.0 


No. 

Date 

Made  by- 

Gage 

Discharge 

height 

1919 

Feet 

Sec.-ft. 

102 

Julv  28a 

Peterson  &  Landis  -   -   

1.91 

30 

103 

Nov.  9 

3.23 

333 

1920 

104 

-Jan.  21b 

B.  A.  Knight  _  .       

2.85 

251 

105 

Feb.  19 

3.11 

234 

106 

June  15 

J.  M.  Snavely  _,       

2.34 

124 

a  Measurement  made  by  wading  30O  feet  above  gage. 

b  Measurement  made  through  partial  ice  coyer  at  State  St.  Bridge, 
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Daily  Mean  Gage  Height,  in  feet,  of  Shenango  River  at  Sharon,  for  the  period  Octooer  1, 

1918,  to  September  30,  1920 


— 

Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 
1     .   _ 

2.35 

4.35 

3.30 

5.06 

3.38 

4.72 

3.00 

4.41 

3.15 

2.50 

2.25 

2.10 

2   

2.40 

3.75 

3.14 

6.56 

2.99 

4.58 

2.95' 

5.62 

3.00 

2.40 

2.30 

2.35 

2.25 
2.30 

3.58 
3.44, 

3.08 
3.15 

5.63 
4.65 

3.01 
3.10 

4.53 
4.56 

2.90 
2.99 

4.97 
4.47 

2.85 
2.80 

2.20 
2.20 

2.20 
2.26 

2.25 
2.15 

5  

O  At 

3.29 

4.21 

2.99 

4.28 

3.24 

4.21 

2.70 

2.15 

2.25 

2.10 

6   j- — u 

7   

2.02 
3.08 

3.75 
3.50 

3.36 
3.40 

3.97 
3.85 

2.81 
2.72 

3.68 
3.55 

3.45 
3.36 

3.80 
3.96 

2.70 
2.60 

2.20 
2.15 

3.15 
2.65 

2.00 
2.00 

2.88 

3.40 

3.39 

3.54 

2  .  SS 

3.61 

4.22 

4.91 

2.60 

2.10 

2.45 

1.95 

2.63 

3. 33 

3.47 

O.OO 

.>.  .I'l 

5.05 

5.40 

2.65 

2.10 

2.30 

1.95 

10    

2.50 

3.25 

3.45 

3.13 

2.60 

6.47 

5!64 

8^99 

2.55 

2.10 

2.30 

2.00 

11   — 1 

12   — i  

2.40 
2.45 

3.20 
3.05 

3.42 
3.53 

3.07 
2.95 

2.46 
2.67 

5.66 
5.36 

6.35 

6.62 

11.97 
11.09 

2.55 
2.50 

2.15 
2.20 

2.20 
2.20 

2.20 
2.05 

13  

2.55 

2.94 

3.88 

2.93 

2.68 

4.95 

5.69 

8.55 

2.50 

2.20 

2.10 

2.00 

14   

2.70 

2.90 

5.03 

3.09 

2.82 

4.60 

9.21 

6.41 

21.50 

2.05 

2.00 

2.00 

2I.7Y 

2.79 

6.07 

3! .  23 

£f  AO: 

4.91 

5.74 

2.40 

2.55 

1.95 

2.00 

lfi 

2.68 

2.72 

5.59 

3.19 

3.15 

4.56 

5.40 

6 . 16 

2.40 

2.45 

1.95 

2.05 

17   

18   

19   

2.47 
2.4.2 
2.35 

2.78 
4.05 
5.24 

5.07 
4. SO 
4.47 

3.21 
3.26 
3.29 

3.08 
3.03 
2.91 

5.77 
5.73 
5.35 

6.51 
5. 80 
5.44 

7.211 
8.00 
7.35 

2.35 
2.25 

2.30 

91  1,f> 

2.10 

2.00 
2.25 
2\56 

2.00 
2j00 
2,00 

20  -   

2.50 

5.451 

4.14 

3.19 

2.97 

4.97 

5.07 

6.47 

2.20 

2.10 

2.50 

2.00 

21  —  

22   . 

2.67 
3.13 

5.10 
4.87 

3.S2 
4.29 

3.24 
3,25 

3.23 
3.64 

4.65 
4.27 

4.89 
4.52 

6.15 

5.67 

2.26 
2.20 

2.10 
2.00 

2.35 
2.15 

2,15 
2.15 

23   

3.00 

4.78 

5.18 

3.58 

5.37 

3.87 

4.13 

5.62 

n  ic 
4.  LO 

2,20 

2.70 
2.70 

4.49 
4.17 

5.09 
5.78 

4.77 
4.85 

5.41 

3.63 

4.10 

0.  ou 

o  on 

91  C\C\ 

2.65 

25   ._ 

4.88 

3.36 

4.10 

6.20 

2.20 

2.00 

2.05 

20   

27   

2.90 
3.13 
3.55 
3.75 

4.07 
3.84 
3-56 
3.53 

5. 46 
4.99 
4.70 
4.42 

4.54 
4.37 
4.25 
3.96 

5.02 
4.74 
4.86 

3.22 
3.24 
3.54 

3.94 
3.84 
3.80 

5.30 
4.80 
4.40 

2.75 
4.25 
3.35 

2.00 
1.90 
1.85 

2.05 
2.20 
2.15 

3.45 

3.97 

4.00 

2.85 

1.90 

2.05 

2.05 

30    

3.96 

3.40 

4.09 

3.70 

3.33 

3.96 

3.60 

2.55 

1.90 

2.10 

2.00 

31   

4.65 

3.98 

3.50 

3.13 

3.40 

1.95 

2.20 

NOTE— Gage  height  Sept.  24  to  28  not  observed. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Juno 

July 

Aug. 

Sept. 

1919-1920 

.  2.05 
2.00 

6.52 
5.95 

5.05 
4.55 

2.92 
2,86 

2.92 
2.86 

2.81 
2.80 

3.12 
3.08 

3.50 
5.12 

2.31 
2.44 

2.62 
2.60 

2.38 
2.64 

2.14 
2.12 

3   

2.00 

4.50 

4.20 

2.75 

2.89 

2.98 

3.03 

4.74 

2.35 

2.52 

2.42 

2.10 

4   

2.05 

4.40 

3.55 

2.72 

3.03 

3.99 

2.94 

4.13 

2.39 

2.47 

2.27 

2.12 

5   

2.05 

4.15 

3.40 

2.69 

3.16 

6.67 

3.08 

3.84 

2.40 

2.36 

2.22 

2.21 

6*  

2.40 

3.95 

3.35 

2.65 

3.20 

9.66 

3.09 

3.60 

2.39 

2.31 

2.18 

2.27 

7   1- 

8   

2.60 
2.60 

3.70 
3.40 

3.43 
3.75 

2.65 
2.65 

3.24 
3.20 

6.00 
5.30 

3.08 
3.08 

3.31 
3.14 

2.42 
2.47 

2.45 
2.64 

2^21 
2.30 

2.24 
2.18 

9  —  1- 

2.40 

3.20 

4.92 

2.70 

3.24 

4.97 

3.14 

3.09 

2.31 

3.64 

2.27 

2.14 

10   ,  

2.40 

3.05 

6.15 

2.82 

3.15 

5.32 

3.08 

3.17 

2.30 

4.67 

2.49 

2.12 

11   — 

2,70 

3.05 

4.70 

2.77 

3.15 

7.17 

3.08 

2.92 

2.27 

3.66 

2.99 

2.12 

12   

2.95 

3.45 

4.15 

2.88 

3.22 

10.38 

3.06 

3.96 

2.27 

3.27 

3.36 

2.19 

13   

14   

2.93 
2.70 

3.35 
3.15 

5.13 
5.90 

2.92 
2.90 

3.35 
3.48 

12.95 
10.89 

3.54 
3.94 

2.99 
2.86 

2.29 
2.39 

2.90 
2.86 

3.60 
3.85 

3.18 
2.24 

15   - —  

2.55 

2.95 

4.60 

2.91 

3.53 

8.69 

3.76 

2.80 

2.39 

2.68 

4.18 

2.26 

16   

2.40 

2.85 

3.70 

2.90 

3.49 

7.90 

5.12 

2.72 

2.99 

3.34 

4.38 

3.23 

17   

2.45 

2.80 

3.85 

2.90 

3.39 

7.30 

7.02 

2.72 

5.91 

2.89 

4.06 

2.18 

18   ,  

2.35 

2.70 

3.85 

2.87 

3.23 

9.22 

6.31 

2,66 

8.08 

2.63 

3.66 

2.04 

19     

2.30 

2.70 

3.70 

2.84 

3.14 

5.62 

5.62 

2.66 

6.33 

2.72 

3.33 

1.92 

20   - 

2.25 

2.65 

3.60 

2,84 

3.04 

6.52 

5.66 

2.74 

4.76 

3.12 

2.97 

1.94 

21   

2.30 

2.75 

3.30 

2.87 

2.94 

6.02 

6.70 

3.02 

4.62 

2.84 

2.72 

1.97 

22  

2.30 

2.80 

3.23 

3.00 

2.92 

5.42 

7.10 

2.96 

4.55 

2.62 

2.54 

1.98 

2.55 

3.15 

3.10 

3.15 

3.04 

5.06 

6.23 

2.81 

4.27 

2.68 

2.44 

1.98 

24   

2.55 

3.20 

3.10 

3.26 

3.09 

4.75 

5.94 

2.77 

4.01 

3.10 

2.43 

1.96 

2.50 

3.25 

3.10 

3.28 

3.12 

4.40 

3.43 

2.73 

3.48 

2.80 

2.30 

1.96 

26   

2.45 

4.20 

2.95 

3.31 

3.11 

4.07 

4.88 

2.67 

3.10 

2.56 

2.22 

1.97 

27   

2.35 

6.21 

2.95 

3.26 

3.02 

3.80 

4.82 

2.52 

2.88 

2.45 

2.18 

1.98 

28   

4.25 

5.40 

3.00 

3.20 

3.90 

3.58 

5.29 

2.47 

2.78 

2.42 

2.18 

2.04 

5.55 

4.80 

3.00 

3.18 

2.82 

3.44 

5.60 

2!.41 

2.72 

2.50 

2.12 

2.14 

30   

4.35 

5.69 

2.95 

3.10 

3.32 

5.30 

2.25 

2.69 

2.34 

2.16 

2.24 

31   ,  

4.47 

2.90 

3.04 

3.22 

2.38 

2.32 

2.16 

NOTE — Stage-discharge  relation  not  materially  affected  by  ice. 
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Daily  discharge,  in  second-feet,  of  8Mr<m  for  the  period  October  1,  1918,  to 


Day 


Oct. 


1918-1919 

1   

2   

3   

4   

5   

6   

7   

8   

9  

10   


11 
12 
13 
11 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Nov. 


97 
107 

78 

87 
109 

230 
295 
230 
164 
129 

107 
118 
140 
177 
190 

177 
122 
111 
97 
129 

164 
312 
2C0 
177 
177 

230 
312 
470 
558 
655 

1,000 


X>ec. 


890 
558 
490 
430 
535 

558 
450 
410 
390 
350 

330 
278 
245 
230 
203 

177 

203 
680 
1,360 
1,490 

1,300 
1,180 
1,120 
945 
780 

730 
605 
470 
470 
410 


Jan. 


370 
312 
295 
312 
370 

390 
410 
410 
430 
430 

410 
470 
630 
1,240 
1,980 

1,620 
1,300 
1,120 
945 
730 

580 
835 
1,360 
1,300 
1,760 

1,560 
1,240 
1,060 
890 
730 


Feb. 


1,300 
2,S60 
1,620 
1,000 
780 

655 
605 
470 
390 
312 

278 
245 
245 
295 
350 

330 
330 
350 
370 
330 

350 
350 
490 
1,120 
1,120 

945 
890 
780 
655 
535 

450 


Mar. 


390 
260 
260 
295 
260 

203 
177 
230 
164 
129 

120 
164 
177 

203 
278 

312 
295 
278 
230 
245 

350 
512 
1,490 
1,490 
1,180 

1,240 
1,060 
1,120 


Apr. 


1,060 
1,000 
945 
1,000 

835 

535 
470 
490 
1,830 
2,280 

1,690 
1,490 
1,240 
1,000 
780 

1,000 
1,760 
1,690 
1,490 
1,240 

1,000 
835 
605 
470 
390 

330 
350 
470 
430 
390 

312 


May 


260 
245 
230 
260 
350 

430 
390 
780 
1,240 
1,620 

2,200 
2,360 
1,690 
1,360 
1,180 

1,560 
2,280 
1,760 
1,490 
1,300 

1,180 
945 
730 
780 
730 

655 
oo.-, 

580 
655 
655 


June 


1,620 
1,240 

945 
780 

580 
655 
1,180 
1,490 
4,710 

10,200 
8,160 
4,260 
2,200 
1,690 

2,050 
2,880 
3,650 
3,060 
2,280 

2,050 
1,690 
1,620 
2,280 
2,050 

1,420 
1,120 
890 
680 
490 

410 


July 


312 
260 
216 
203 
177 

177 
152 
129 
164 
140 

140 
129 
129 
129 
L07 

107 

97 
97 
78 
70 

78 
70 
62 
70 
70 

190 
780 
390 
216 
140 


Aug. 


129 
107 

70 

7li 

62 

70 
62 
54 
54 
54 

62 
70 
70 
47 
140 

118 
S7 
62 
54 
54 

54 
40 
47 
40 
40 

40 

28 
24 
28 
28 

34 


Sept. 


78 

87 
70 
78 
78 

312 

164 

118 
87 
87 

7(i 
Til 
54 
40 

34 

34 
40 
78 
140 
129 

97 
62 
70 
164 
4 

47 
70 
62 
47 
54 

70 


54 
97 
78 
62 
54 

40 
40 
34 
34 
40 

70 
47 
40 
40 
40 

47 
)n 
40 
■in 
40 

62 
62 
70 
120 
110 

£0 
63 
55 
47 
40 


NOTE- 


-Discharge  Sept.  24  to  28  estimated  from  records  of  flow  at  New  Castle  and  Turnerville. 


Day 


1919-1920 

2 

3   

4   

5   

6   

8   

9   

10   

11   

12   

13   

14  

is   

16   

17   L 

18   

19   i  

20   

21   

22   

23   

24   

25   

26   

27   

28   

29   

30   

31   


Oct. 


Nov. 


47 
40 
40 
47 
47 

107 
152 
152 
107 
107 

177 
245 
245 
177 
140 

107 
118 
97 
87 
78 

87 

87 
140 
140 
129 

US 
97 
780 
1,620 
890 

945 


Dec. 


2,280 
1,900 

945 
890 
780 

655 
535 
410 
330 
278 

278 
430 
390 
312 
245 

216 
203 
177 
177 
164 

190 

203 
312 
330 
350 

7S0 
2,040 
1,  ~ 
1,120 
1,690 


Jan. 


1,240 
1,000 
780 
470 
410 

390 
430 
558 
1,180 
2,040 

1  ,06O 
780 
1,300 
1,830 
1,000 

535 
605 
605 
535 
450 

370 

■  350 
295 
295 
295 

245 
245 
260 
260 
245 

230 


Feb. 


230 
216 
190 
177 
177 

164 
164 
164 
177 
203 

190 
230 
230 
280 
230 

230 
280 
216 
216 
216 

216 

260 
312 
350 
370 

370 
:;:,o 
330 
330 
295 

278 


Mar. 


230 
216 
230 
278 
312 

330 
350 
330 
350 
312 

312 1 
3301 
390 
450 
470 

450 
410 
350 
312 
278 

245 
230 
278 
295 
295 

295 
260 
230 
203 


Apr. 


203 
203 
200 
680 
2,440 

2,440 
1,900 
1,420 
1,240 
1,420 

2  I 

6|730 
12,500 
7,730 
4,370 

3,550 
2,970 
2,040 
1,620 
2,280 

1,900 
1,480 
1,300 
1,120 

890 

730 
580 
490 
430 
370 

330 


May 


295 
295 
278 
245 
295 

295 
295 
295 
312 
295 

295 
278 
470 
655 
568 

1,300 
2,700 
2,120 
1,620 
1,  " 

2,440 
2,790 
2,040 
1,830 
1,480 

1,180 
1,120 
1,420 
1,620 
1,420 


June 


1,550 
1,300 
1,060 
730 
605 

490 
370 
312 
295 
312 

230 
245 
260 
216 
203 

177 
177 
164 
164 
190 

280 
245 
203 
190 
190 

164 
129 
123 
109 
78 

93 


July 


89 
116 

97 
105 
107 

LOB 
111 

122 
so 
87 

81 
81 
85 
105 
105 

260 
1,830 
3,750 
2,120 
1,120 

1,000 
1,000 
835 
680 
450 

295 
230 
203 
177 
177 


Aug. 


Sept. 


152 
152 
129 
122 


118 
164 
512 
1,060 

512 
350 
245 
2M 
177 

390 
230 
164 
177 
295 

216 
152 
177 
295 
203 

140 
lis 
111 
129 
95 

91 


103 
164 
111 

82 
73 

67 
72 
87 
R2 
127 

260 
390 
100 

605 
780 

890 
730 
512 
390 
245 

177 
140 
116 
114 
87 

73 
07 
07 
57 
64 

04 


60 
57 
54 
57 
72 

82 
77 
67 
60 
57 

57 

68 
67 
77 
80 

75 
67 
46 
30 

33 

36 
38 
38 
S5 
35 

36 
38 
46 
00 
77 


NOTE-Ice  effects  were  probably  negligible  during  the  year. 
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Monthly  discharge  of  Shenango  River  at  Sharon,  for  the  period  October  1,  1918,  to  September 

SO,  1920 
(Drainage  area  Oil  square  miles) 


Discharge  in  Second-feet 

Run-Off 

mod  in 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

i  n.i  Oi_i  m  <\ 

i    1  I '  1   f  \  1  W^T* 

1,000 

78 

233 

0.380 

0.44 

November   

1,490 

177 

609 

1.00 

1.12 

December  ■  

1,980 

2951 

844 

1.38 

1.59 

3, 360 

245 

653 

1.07 

1.23 

1,490 

120 

468 

.760 

.80 

March    

2,280 

312 

■  949 

1.55 

1.79 

2,880 

230 

1,020 

1.67 

1.86 

10,200 

410 

2,230 

3.65 

4.21 

780 

02 

169 

.27; 

.31 
.12 

140 

24 

61 

.100 

312 

34 

85 

.139 

.16 

September  

120 

34 

57 

.093 

.10 

10,200 

24 

618 

1  01 

"i  o-  <to 

lii.  lO 

1919-1920 

October   ,  i  i  

1,620 

40 

237 

0.388 

0.45 

November   

2,280 

164 

670 

1.10 

1.23 

2,040 

230 

654 

1.07 

1.23 

370 

164 

243 

.39S 

.46 

470 

203 

311 

.511 

.55 

March     

12,500 

200 

2,210 

3.62 

4.17 

April   ,    

2,790 

278 

1,060 

1.73 

1.93 

1,550 

78 

349 

.571 

.66 

June                                    _  _ 

3,750 

81 

520 

.851 

.95 

July  ,  

1,060 

89 

228 

.373 

.43 

August  

890 

57 

235 

.385 

.44 

September    _ 

82 

30 

56.1 

.092 

.10 

The  year   

12,500 

30 

566 

.926 

12.60 

OHIO  BASIN— STATION  NO.  35 


SHENANGO  RIVER  AT  NEW  CASTLE 


Location. — At  two-span  steel  highway  bridge,  West  Washington 
Street,  New  Castle,  Lawrence  County. 
Drainage  Area. — 797  square  miles. 

Records  Available. — January  1,  1910,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  J.  L.  Mosely.  Elevation  of  gage  zero  787.00  feet,  United  States 
Geological  Survey  datum. 

Discharge  Measurements. — Made  from  upstream  side  of  bridge  or 
by  wading. 
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Channel  and  Control— Banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  gravel  and  rock.  Control  is  at  a  riffle, 
at  the  head  of  a  low  island,  about  300  feet  below  gage;  practically 
permanent. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  stage  observed  dur- 
ing the  year,  9.33  feet  at  1.20  p.  m.  May  11  (discharge,  10,200  second- 
feet)  ;  minimum,  0.93  foot  at  5  p.  m.  July  30  and  8  a.  m.  July  31  (dis- 
charge, 25  second-feet). 

1919-1920:  Maximum  stage  during  the  year,  9.00  feet  observed  at 
5  p.  m.  March  13  (discharge,  10,800  second-feet);  minimum,  0.90 
foot  several  times  in  September  (discharge,  22  second-feet). 

Ice.— Stage-discharge  relation  seldom  affected  by  ice. 

Diversions.— The  New  Castle  water  supply  is  taken  from  the  stream 
above  the  gaging  station.  On  September  28,  1914,  it  was  reported 
that  the  pumpage  was  equivalent  to  six  second-feet. 

Accuracy.— Stage-discharge  relation  permanent.  Rating  curve  fair- 
ly well  defined.  Gage  read  to  hundredths  twice  daily.  Daily  dis- 
charge ascertained  by  applying  daily  mean  gage  height  to  rating- 
table.   Results  good. 


Discharge  measurements  of  Shenango  River  at  New  Castle    during  the  period  October  1,  1918, 

to  September  30,  1920 


a  Measurement  made  by  -wading  600  feet  below  gage, 
b  Measurement  made  through  partial  ice  cover. 
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Daily  Mean  Gage  Height,  in  feet,  of  Shenango  River  at  New  Castle,  for  the  period  October  1, 

1918,  to  September  30,  19Z0 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

JFeb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1  

1.37 

3.42 

3.22 

3.10 

2.19 

3.41 

2.16 

2.96 

3.18 

1.514 

1.13 

1.20 

1 .42 

2. SO 

2. 12 

4.35 

2.10 

3.40 

1.90 

4.34 

■  2.06 

1.44 

1 .23 

1 .28 

3   

1.44 

2.00 

2.07 

4.30 

1.92 

2.90 

1.90 

3.74 

1.96 

1.38 

1.23 

1.20 

4   

1.35 

2.42 

2.16 

3.70 

2.12 

2.85 

1.88 

3.28 

1.87 

1.32 

1.18 

1.18 

5   

1.38 

2.43 

2.24 

3.10 

2.05 

3.48 

2.00 

2.93 

1.83 

1.28 

1.28 

1.30 

6   

2.02' 

2.64 

2.22 

3.10 

1.92 

3.38 

2. 08 

2.72' 

1.68 

1.28 

1.86 

1.22 

7   

2:.  22 

2.50 

2.27 

2.78 

1.90 

.  2.78 

2.30 

2.50 

1.66 

1.18 

1.88 

1.18 

8   

2.06 

2.30 

2.23 

2.58 

1.88 

2.45 

2.18 

3.50 

1.63 

1.10 

1.48 

1.18 

9   

1.78 

2.20 

2.32 

2.35 

1.85 

3.30 

3.48 

3.48 

1.74 

1.08 

1.28 

1.10 

10   

1.67 

2.32 

2.34 

2.12 

1.70 

5.65 

3.90 

0.38 

1.70 

1.33 

1.28 

1.13 

11   

1.62 

2.16 

3.32 

2.00 

1.64 

5.00 

4.38 

9.16 

1.60 

1.34 

1.20 

1.20 

12   

1.56 

2.12 

2.52 

1.95 

1.56 

4.22 

4.63 

8.43 

1.54 

1.20 

1.18 

1.18 

13  

1.53 

1.97 

2.54 

1.90 

1.61 

3.68 

4.60 

7.98 

1.50 

1.18 

1.14 

1.17 

14   

1.68 

1.82 

3.50 

1.90 

1.70 

3.32 

3.93 

5.78 

1.48 

1.10 

1.00 

1.16 

19  _  . 

1.64 

1.77 

3.92 

2.14 

1.73 

3.02 

3.60 

4.40 

1.48 

1.30 

1.03 

1.18 

16   

1.61 

1.72 

4.73 

2.20 

1.75 

3.10 

3.98 

4.78 

1.48 

1.48 

1.08 

1.20 

17   ._  

1.60 

1.72 

4.32 

2.20 

2.10 

4.68 

5.08 

5.30 

1.45 

1.48 

1.08 

1.14 

18  ... 

1.56 

2.14 

3.82 

2.11 

2.00 

4.58 

4.44 

6.08 

1.38 

1.36 

1.00 

1.13 

19  , 

1.52 

3.97 

3.52 

2.12 

1.96 

4.20 

2.89 

5.93 

1.33 

1.28 

1.08 

1.13 

20   

1.62 

4.27 

3.52 

2.25 

1.95 

3.55 

3.78 

5.03 

1.28 

1.28 

1.20 

1.16 

21  ...  

1.60 

4.34 

3.00 

2.20 

1.90 

3.30 

3.66 

4.93 

1.74 

1.18 

1.48 

1.23 

23   

1.64 

3.62 

2.82 

2.16 

2.15 

3.22 

3.26 

4.481 

1.56 

1.18 

1.40 

1.33 

23 

1.68 

3.97 

2.93 

3.80 

2.88 

2.98 

4.23 

1 . 40 

1.13 

1.33 

-I  Ol\ 

l.oO 

24 

1.70 

3.32 

3.80 

3.62 

-  3.88 

2.48 

2.90 

4.82 

1.38 

1.10 

1.28 

1.46 

25   

1.72' 

3.33 

3.90 

3.82 

3.75 

2.40 

3.08 

5.73 

1.40 

1.0S 

1.83 

1.40 

1.90 

2'.  82 

4.52 

3.40 

3.70 

2.23 

2.88 

4.40 

2.23 

1.08 

1.00 

1.36 

2.02 

2.47 

3.67 

3.32 

3.58 

2.35 

2.88 

3.60 

2.88 

1.03 

1.36 

1.20 

28   

2.37 

2 .30 

3.42 

3.10 

3.22 

2.55 

2.58 

3.18 

2.68 

1.00 

1.30 

1.23 

29  

2.52 

2.24 

3.32 

2.79 



2.52 

2.70 

2,97 

1.98 

.98 

1.20 

1.23 

30   

2.71 

2.32 

2.81 

2.53 



2.40 

2.80 

2.66 

1.70 

.90 

1.18 

1.20 

31   

3.17 

2.54 

2.30 

2.18 

2.38 

.96 

1.16 

1919-1920 



1   . 

1.19 

4.98 

4.02 

1.85 

1.90 

1.85 

3.08 

4.25 

1.40 

1.74 

1.50 

1.24 

2   

1.27 

5.30 

3.32 

1.80 

1.92 

1.80 

2.05 

4.(X» 

1.40 

1.65 

1.42 

1.20 

3   _.i  t 

1.19 

4.30 

2.99. 

1.80 

1.98 

1.92 

2.00 

3.63 

1.48 

1.62 

1.52 

1.15 

4  

1.19 

3.50 

2.63 

1.70 

1.95 

2.68 

1.95 

3.20 

1^52 

1.00 

1.46 

1.15 

5  _.j  

1.19 

3.15 

2.40 

1.72 

2.05 

5.25 

1.92 

2.72 

1.54 

1.50 

1.39 

1.15 

6   

1.24 

2.89 

2.38 

1.66 

2.10 

5.70 

2.00 

2.55 

1.55 

1.58 

1.30 

1.15 

1.29 

2.72 

2.65 

1.65 

2.20 

5.72 

2.08 

2.40 

1.48 

1.82 

1.30 

1.12 

6    . 

1.47 

2.52 

2.60 

1 .60 

2.10 

4.75 

2.10 

2.38 

1.16 

2.35 

1 . 40 

1.10 

9 

1.54 

2.30 

3.40 

1.64 

2.15 

3.70 

2.05 

2.30 

1.49 

2.38 

1.34 

1 . 10 

10 

1.49 

2'.  10 

5.30 

1.71 

2.10 

3.88 

2 .06 

1.98 

1.4f* 

3.09 

1.40 

1.20 

11  ,  

2.07 

2.05 

4.42 

1.75 

2.15 

5.60 

2.00 

1,80 

1.40 

3.55 

1.49 

1.21 

12   

2.29 

2.2-2 

3.40 

1.70 

2.21 

7.02 

2.00 

1.95 

1.40 

2.22 

1.90 

1.20 

13   , 

21.07 

2.30 

3.69 

1.73 

2.26 

9.24 

2.12 

2.00 

1.40 

2.02 

1.94 

1.10 

14  . 

1.91 

2.15 

4.12 

1  .  i  s 

2.40 

'.  i . : i 

2.74 

1.96 

1.52' 

1 .82 

2.05 

1.15 

15  _ 

1.69 

1.99 

3.72 

1.79 

2.40 

8.35 

2.72 

|  ,  ss 

1.60 

2.08 

2.85 

1.12 

16   . 

1.60 

1.98 

3.00 

1.80 

2.32 

6.62 

3.37 

1.65 

1.73. 

1.80 

S.60 

1.10 

17   

1.60 

1.80 

1.81 

2.62 

6.10 

5.57 

1.70 

4.32 

2.04 

2.98 

1.25 

18   

1.55 

1.79 

2.89 

1.83 

2.32 

5.50 

5.47 

1  1.65 

6.37 

1.85 

2.70 

1.22 

19   

1.55 

1.75 

2.85 

1.80 

2.10 

5.00 

4.42 

1.64 

5^82 

1.72 

2.35 

1.10 

20   

1.46 

1.72 

2.58 

2.10 

2.00 

4.92 

5.28 

1.62 

3.83 

1.82 

2.04 

1.02 

21   _ 

1.44 

1.70 

2.50 

2.30 

1.92 

4.90 

6.35 

3.05 

3.38 

1.79 

1.85 

1.08 

22  

1.52 

1.70 

2.25 

1.96 

1.90 

4.18 

6.20 

2.48 

3.42 

1.75 

1.70 

1.08 

23 

1.55 

1  7^ 
X  •  lu 

2.08 

1.99 

X  .CO 

3.89 

A  on 

2.08 

q  Art 

1.05 

1.55 

1.05 

1.  I\J 

2.15 

2.12 

.  .M 1 

4.78 

1.92 

3.22 

1.58 

1.45 

.99 

25   

1.65 

2.20 

2.10 

2.20 

2.10 

3.10 

4.40 

1.86 

2.75 

2.00 

1.38 

.00 

26   

1.63 

2.38 

2.04 

2.20 

2.03 

2.88 

3.73 

1.75 

2.33 

1.78 

1.32' 

.90 

27   

1.60 

4.34 

1.95 

2.18 

2.00 

2.78 

3.38 

1.70 

2.20 

1.60 

1.32 

.94 

28   

2.28 

4.40 

1.95 

2.12 

1.93 

•i.m 

3.83 

1.62 

1.85 

1.50 

1.25 

1.05 

20   

3.05 

4.04 

1.92 

2.08 

1.83 

2.48 

4.20 

1.55 

1.79 

1.48 

1.25 

1.08 

30   

3.42 

4.60 

1.95 

2.00 

2.34 

3.99 

1.40 

1.81 

1.45 

1.22 

1.21 

31   

3.55 

1.91 

1.98 

2.22 

1.50 

1.46 

1.22 

NOTE— Stage  discharge  relation  Dec.  17-28,  1919,  Jan.  20-25  and  Feb.  11-20,  1920,  affected  by 
Ice. 
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Daily  discharge,  in  second-fect,  of  Shenango  River  at  New  Castle,  for  the  period  Octooer  1, 

1918.  to  September  SO,  1920   


Day 


1918-1919 

1   

2   

4   

5   


1919-1920 

1   

2   

3   

4   ,_„ 


21 
22 
23 
24 
25 

26 
27 
28 
29 
SO 

31 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

June 

Ti-i1tt 

0  uiy 

Aug . 

115 

1,360 

500 

1,120 

500 

1,360 

472 

1,005 

500 

176 

52 

67 

131 

900 

443 

2,290 

443 

1,360 

368 

2,190 

416 

138 

75 

88 

138 

760 

416 

2,190 

348 

970 

338 

1,620 

368 

118 

75 

67 

10S 

625 

472 

1,620 

443 

935 

329 

1,280 

3251 

99 

63 

63 

118 

658 

530 

1,120 

416 

1,440 

388 

1,005 

300 

88 

88 

93 

388 

795 

500 

1,120 

348 

1,280 

443 

830 

235 

88 

320 

7? 

500 

690 

530 

900 

338 

900 

560 

090 

22.6 

63 

329 

Dd 

416 

560 

500 

760 

329 

658 

500 

1,440 

213 

46 

153 

63 

281. 

500 

560 

592 

314 

1,280 

1,440 

1,440 

262 

43 

88 

46 

231 

560 

592 

443 

244 

3,730 

1,800 

4,860 

244 

102 

88 

52 

209 

472 

560 

388 

218 

1,970 

2,290 

|0,o<m 

200 

105 

67 

67 

181 

443 

690 

363 

180 

2,090 

2,510 

8,360 

176 

67 

63 

63 

168 

373 

725 

338 

204 

1,620 

2,620 

7,600 

160 

63 

54 

61 

335 

300 

1,530 

338 

244 

1,280 

1,800 

4,000 

153 

59 

40 

50 

218 

276 

1,800 

472 

253 

1,040 

1,620 

2,290 

153 

112 

36 

63 

204 

253 

2,620 

500 

2167 

1,120 

1  ,890 

2,730 

153 

153 

43 

67 

200 

253 

2,190 

500 

443 

2,620 

3,090 

3,340 

142 

153 

43 

54 

184 

472 

1,710 

443 

388 

2,510 

■J.;.'!  ill 

4,420 

118 

112 

31 

52 

168 

1,890 

1,440 

443 

368 

2,090 

970 

4,140 

102 

88 

43 

52 

209 

2,190 

1,440 

530 

363 

1,530 

1,710 

2,970 

88 

88 

67 

59 

200 

2,190 

1,040 

500 

338 

1,280 

1,620 

2,850 

262 

63 

153 

88 

218 

1,530 

900 

472 

472 

1,200 

1,280 

2,400 

180 

63 

124 

102 

235 

1  360 

1  890 

970 

1  710 

970 

1  040 

2,090 

124 

52 

102 

93 

■m 

l',280 

l',710 

1,530 

1^800 

690 

'970 

2 1730 

118 

46 

88 

146 

253' 

1,280 

1,800 

1,710 

1,710 

625 

1,120 

3,860 

124 

43 

304 

124 

338 

'  900 

2,400 

1,360 

1,620 

500 

970 

2,290 

530 

43 

200 

112 

388 

658 

1,020 

1,280 

1,530 

592 

970 

1,530 

970 

36 

112 

83 

592 

560 

1,360 

1,120 

1,200 

725 

760 

1,200 

830 

31 

93 

75 

690 

530 

1,280 

900 

690 

830 

1,005 

378 

29 

67 

75 

830 

560 

900 

090 

625 

900 

795 

244 

27 

63 

67 

1  91YI 

725> 

560 

500 

625 

27 

59 

1  ,  zuu 

65 

2,970 

1,890 

314 

338 

314 

443 

2,090 

146 

262 

160 

77 

85 

3,340 

1 ,280 

290 

348 

290 

416 

1,890 

124 

222 

131 

67 

65 

2,190 

1,040 

290 

378 

348 

388 

1,530 

153 

209 

168 

56 

65 

1,440 

795 

244 

363 

830 

363 

1,200 

168 

200 

142 

56 

65 

1,200 

629 

253 

416 

3,210 

348 

830 

176 

160 

121 

56 

77 

970 

560 

226 

443 

3,860 

388 

725 

180 

192 

93 

56 

90 

880 

795 

222 

500 

3,860 

443 

625 

153 

300 

93 

50 

149 

690 

760 

200 

443 

2,730 

443 

625 

146 

592 

124 

46 

176 

560 

1,360 

218 

472 

1,620 

416 

560 

156 

625 

105 

46 

156 

443 

3,470 

249 

443 

1,800 

416 

378 

146 

1,620 

124 

67 

416 

416 

2,290 

267 

472 

3,600 

388 

290 

124 

726 

156 

70 

560 

500 

1,360 

244 

500 

5,830 

388 

363 

124 

500 

338 

67 

416 

560 

1,620 

258 

530 

10,000 

443 

388 

124 

388 

358 

46 

34-3 

472 

1,990 

281 

625 

10,400 

865 

368 

168 

300 

416 

56 

240 

383 

1,620 

285 

625 

8,360 

830 

329 

200 

443 

935 

50 

200 

378 

1,040 

290 

560 

5,180 

1,360 

222 

267 

290 

760 

46 

200 

2S0 

830 

295 

760 

4,420 

3,730 

244 

2,190 

416 

1,040 

80 

180 

285 

970 

304 

560 

3,600 

3,600 

222 

4,860 

314 

830 

72 

18C 

267 

935 

290 

443 

2,970 

2,290 

218 

4,000 

253 

592 

46 

14*; 

253 

76( 

32C 

388 

2,850 

3,340 

209 

1,710 

300 

416 

34 

13c 

244 

69( 

„  .„ 
o4l 

QAQ 

6 ,  OCHl 

4,860 

1  HAH 

1,360 

A 

43 

16S 

244 

530 

368 

338 

2,090 

4,560 

690 

1,360 

267 

244 

43 

180 

26'] 

443 

383 

32i 

1,800 

2 ,97( 

443 

i  van 

222 

180 

OQ 
OO 

04  \ 

A  A1 

1  4!4C 

2  73C 

343 

1  2(tf 

195 

QJ"> 

m 

50C 

443 

50C 

443 

l!l20 

2  '29C 

32C 

'865 

388 

118 

22 

20S 

62c 

4ie 

50C 

383 

97C 

1,62C 

267 

560 

281 

99 

22 

20C 

3,19C 

363 

cot 

38S 

90C 

1,36C 

244 

50C 

200 

99 

26 

56C 

2,290 

36? 

44 3 

363 

760 

1,80C 

20£ 

314 

160 

80 

38 

1.04C 

1,89C 

348 

443 

314 

eoo 

2.09C 

18C 

28o 

153 

80 

43 

1.36C 

2I.51C 

363 

38S 

592 

1,890 

124 

295 

142 

72 

70 

3,530 

343 

37? 





50C 

16C 

146 

72 



NOTE— Discharge  Jan.  20-21,  1920,  estimated,  because  of  unsatisfactory  gage-  heights. 
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Monthly  Discharge   of  Shenango  River  at  New  Castle,  for   the  period   October  1,   1918,  to 

September  30,  1920. 
(Drainage  area  797  square  miles) 


Discharge  in  Second-feet 

Run-off 

iviunin 

Second-feet 

Maximum 

Minimum 

Mean 

per  square 

Depth  in 

mile 

inches 

Opt  nhor 

1  200 

108 

309 

0.&S8 

0.45 

November 

2, 190 

253 

839 

l!o5 

1.17 

December  ..           -  -  _ 

2,620 

416 

1,140 

1.43 

1.65 

January           -     —   ..  - 

2,290 

338 

889 

1.12 

1.29 

February  ...   ... 

]  ..-mi 

180 

60S 

.763 

.79 

March       .   ..   .  .  . 

3,730 

500 

1,300 

1.63 

1.88 

3,090 

329 

1,260 

1.58 

1.76 

10,000 

625 

2,800 

3.50 

4.04 

Juno   

970 

88 

276 

.346 

..39 

Till,. 

July   

17fi 

27 

78 

.098 

.11 

August   

329 

31 

103 

.129 

.15 

146 

46 

75 

.094 

.10 

JLiie  year   

10,000 

27 

812 

1.02 

13.78 

^ctuoei   

1,530 

65 

314 

0.394 

0.45 

November     ..          _.    _.  .. 

3,340 

244 

986 

1.24 

1.38 

December  

3,470 

343 

990 

1.24 

1.43 

January    .    .   

500 

200 

324 

.407 

.47 

February                              _  _ 

760 

314 

447 

.«1 

.60 

March   - 

10,400 

290 

2,900 

3!.  64 

4.20 

April      

5,340 

363 

1,580 

1.98 

2.21 

May  ..  

2,n«o 

124 

659 

.701 

.81 

June   .   

4,860 

124 

780 

.979 

1.09 

July  _     

1,620 

142 

347 

.435 

.50 

August  _  

1,040 

72 

277 

.348 

.40 

September   

80 

22 

50.6 

.063 

.07 

The  year  

10,400 

22 

797 

1.00 

13.61 

OHIO  BASIN— STATION  NO.  36 


MAHONING  RIVER  NEAR  NEW  CASTLE 


Location. — At  two-span  steel  highway  bridge,  known  as  Borough 
Line  Bridge,  about  two  miles  soutlnvest  of  New  Castle,  Lawrence 
County. 

Drainage  Area. — 1,070  square  miles. 

Records  Available.— August  12,  191-1,  to  February  3  ,1910,  when 
the  station  was  discontinued. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  W.  A.  Wallace.  Elevation  of  gage  zero  760.00  feet,  New 
Castle  City  datum  or  758.12  feet,  United  States  Geological  Survey 
datum. 
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Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— -Banks  begin  to  overflow  at  a  stage  of 
about  11  feet.  Bed  is  composed  of  sand  and  gravel.  Low-water 
control  is  a  gravel  and  boulder  riffle  just  above  the  railroad  bridge, 
about  1,000  feet  below  the  gage.  Station  may  be  subject  to  back- 
water during  high  stages  in  Shenango  River. 

Extremes  of  Discharge— 1918-1919 :  Maximum  stage  observed  dur- 
ing current  period  7.2  feet  at  9.15  a.  m.  January  2  ( discharge,  2,900 
second-feet)  ;  minimum,  2.50  feet  at  8.50  a.  m.  October  1  (discharge, 
106  second-feet). 

/ce. — Stage-discharge  relation  seldom  affected  by  ice. 

Regulation. —The  flood  run-off  from  about  one  half  the  drainage 
area  above  this  gage  is  stored  in  a  large  reservoir  at  Milton,  Ohio, 
and  used  to  regulate  the  low  flow  of  the  stream  for  steel  mill  opera- 
tions. 

Accuracy. — Stage-discharge  relation  probably  permanent  but  no 
discharge  measurements  were  obtained  during  the  period  to  check 
the  rating  curve;  not  affected  by  ice.  Bating  curve  well  defined. 
Gage  read  to  half  tenths  twice  daily.  Daily  discharge  ascertained 
by  applying  daily  mean  gage  heights  to  rating  table.    Results  good. 


Daily  Mean  Gage  Height,  in  feet,  of  Mahoning  River  near  New  Castle,  Lawrence  County,  for 

the  year  ending  b^ptemoer  30,  1919. 


Day 


191S-1919 


Oct. 


2.55 
2.75 
2.75 
2.60 
2.70 

3.50 
3.22 
3.85 
3.28 
3.10 

2.82 
2.80 
2.85 
2.85 
2. 

2.82 
3.08 
2.95  . 
2.80  . 
2.82  - 

2.92 
2,82 
3.08 
2.92 
3.05 

3.32 
3.02 
3.02 
3.50 
4.0S 

4.30 


Nov . 


Dec. 


4.10 
3.99 
3.60 
3.46 
3.50 

3.45 
3.20 

3.4c: 

3.18 
3.24 

3.05 
S.0O 
3.03 
2.90 
2.92 


5.38 
3.04 
4.58 
4.15 

S-.S8 

£.80 
3.50 
3.40 
3.33 
3.01 


3.22 
3.08 
3.15 
3.25 
3.15 

3.32 
3.32 
3.42 
3.46 
3.66 

3.85 
4.35 
4.65 
5.10 
6.25 

6.34 
5.98 
4.81 
4.45 
1 . 22 

&.90 
4.04 
5.11 
5.30i 
6.20| 

6.12 
5.90 
4.75 
4.50 
4.15 

4.10 


Jan. 


4.55 
7.20 
6.90 
5.38 
4.60 

4.59 
4.45 
4.46 
4.05 
3.95 

3.98 
3.95 
3.92 
4.  GO 
3.99 

3.96 
3.78 
3.78 
3.70 
3.72 

3.72 
3.71 
3.82 
4.80 
5.30 

4.80 
4.56 
4.32 
4.22 
4.00 

3.82 


Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

S.80 
3.62 
3.76 





NOTE— Gage  height  Nov.  16  to  20  not  observed. 


Station  discontinued  Feb.  3.  1919. 
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Daily   discharge,   in    second-feet,  of 


Mahoning  Fiver  near 
September  30,  1919. 


New   Castle,  for   the  year  ending 


Day 


1918-1019 


Oct. 


112 

138 

l:;s 

118 
131 

292 
222 
408 
244 
202 

145 
1 15 
154 
154 
162 

145 
202 
172 
145 
145 

162 
145 
202 
162 
192 

244 
182' 
182 
292 
525 

630 


Nov. 


475 
318 
279 
292 

279 
222 
266 
222 
■S.V.' 

192 
182 
192 
163 
162 


1,320 
1,040 

795 
550 
430 

3sa 

292 
266 
255 
222 


Dec. 


222 
202 
312 
233 
212 

244 
244 
266 
279 
334 

408 
658 
795 
1,110 
1,940 

2,030 
1,780 
915 
712 
575 

430 
500 
1,110 
1,240 
1,940 

1,860 
1,700 
915 
740 
550 

525 


Jan. 


795 
2,900 
2,600 
1,320 

795 

795 
710 
710 
500 
452 


475 
452 
430 
475 
475 


385 
385 


915 


.",xr, 


Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

385 
318 
368 

NOTE — Station  discontinued  Feb.  3,  1919. 


Monthly  Discharge  of  Mahoning  River  near  New  Castle,  for  the  year  ending  September  SO,  19X9. 

(Drainage  area  1,070  square  miles) 


Month 

Discharge  in  Second-feet 

Run-off 

Maximum 

Minimum 

Menu 

Second-feet 
per  square 
mile 

Depth  in 
inches 

1918-1919 

630 

112 

209 

0.196 

0.22 

2,030 
2,900 

202 
350 

803 
736 

.750 
.688 

.86 
.79 

363 


OHIO  BASIN — STATION  NO.  37 


NESHANNOCK  CREEK  AT  EASTBROOK  STATION 


Location,— At  single-span  wooden  highway  bridge,  Pennsylvania 
Railroad  station,  Eastbrook,  Lawrence  County. 
Drainage  Area. — 235  square  miles. 

Records  Available.— January  19,  1914,  to  September  30,  1920. 

#a#e.— Standard  chain  attached  to  upstream  side  of  bridge ;  read 
by  F.  C.  Reynolds  and  J.  L.  Garner.  Elevation  of  gage  zero  877.53 
feet,  United  States  Geological  Survey  datum. 

Discharge  Measurements.— Made  from  upstream  side  of  bridge 
or  by  wading. 

Channel  and  Control.— Banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  gravel  and  rock.  Control  is  at  a  riffle 
about  500  feet  below  gage;  practically  permanent. 

Extremes  of  Discharge.— 1918-1919 :  Maximum  gage  height  ob- 
served during  the  year,  5.66  feet  at  5.30  p.  m.  May  10;  minimum, 
0.'80  foot  at  7.30  p.  m.  August  22. 

1919-1920:  Maximum  stage  during  the  period  November  1,  to 
September  30,  estimated  from  hydrograph,  7.2  feet  at  7  p.  m.  March 
12  (discharge,  6,690  second-feet) ;  minimum,  0.91  foot  at  7.30  a.  m. 
July  21  and  estimated  for  September  18  and  23  (discharge,  28  sec- 
ond-feet). 

/ce.— Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage-discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  fairly  well  defined  between  50  and  2,500 
second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  daily  mean  gage  height  to  rating  table. 
Results  fair. 
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Discharge  measurements  of  Neshannock  Creek  at  Eastbrook  Station,  (Luring  the  period  October  1, 

1918,  to  September  SO,  1920 


No. 

Date 

Made  toy— 

Gage 
height 

Discharge 

1918 

Feet 

Sec. -ft. 

11 

Oct.  16 

1.34 

63 

1919 

12 

Aug.  2* 

1.24 

61 

1  o 

IN  Crv  •  1U 

1 .61 

XII 

14 

Dee.  3 

E..  J.  Ferris   -   

1^69 

164 

1920 

15 

Jan.  22t 

B.   A.  Knight   

2'.16 

143 

16 

Feb.  iu{ 

R.   J.   Ferris   .  .  

1.94 

166 

17 

Mar.  20 

31.83 

1,780 

18 

Mar.  20 

do     

3.81 

1,720 

19 

June  17 

J.  M.  Snavely    

3.25 

1,160 

♦Measurement  made  by  wading  25  feet  Mow  gage. 
fMeasurenient  made  through  complete  ice  cover. 
IMasurement  made  through  partial  ice  cover. 


Daily  Mean  Gage  Height,  in  feet,  of  Neshannock  Creek  at  Eastbrook  Station,  for  the  period 
October  1,  1918,  to  September  30,  1920. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

1918-1919 

1 

1.08 

1 

59 

3 

32 

1 

62 

2.48 

1 

58 

2 

57 

1.67 

a 

1.12 

1 

50 

3 

72 

1 

48 

2.09 

1 

47 

3 

5-1 

1.48 

3 

1.28 

1 

74 

1 

49 

2 

7<J 

1 

50 

1.90 

1 

50 

2 

51 

1.39 

4 

1.35 

1 

80 

1 

62 

2 

08 

1 

50 

1.90 

1 

71 

2 

18 

1.40 

5 

1.36 

1 

79 

1 

62 

1 

92 

1 

51 

1.97 

1 

76 

1 

80 

1.36 

6 

1 

71 

1 

08 

1 

90 

1 

52 

1.93 

l 

65 

1 

64 

1.43 

7 

2~.0~i 

1 

00 

1 

00 

1 

91 

1 

37 

1.83 

1 

59 

1 

93 

1.36 

8 

1.60 

1 

56 

1 

02i 

1 

87 

1 

39 

1.76 

l 

56 

2 

01 

1.35 

9 

1.47 

1 

1 

02 

1 

87 

1 

39 

3.44 

2 

20 

2 

77 

2.14 

10 

1.35 

1 

Ml 

1 

62 

1 

so 

1 

37 

3.62 

2 

23 

5 

23 

1.65 

II 

1.24 

1 

54 

1 

7S 

1 

93 

1 

37 

2.73 

2 

81 

4 

99 

1.31 

12 

1.28 

1 

5(1 

1 

OS 

1 

83 

1 

& 

2.26 

2 

83 

3 

52 

1.37 

13 

1.46 

1 

511 

1 

9-1 

1 

83 

1 

49 

2.06 

2 

43 

2 

80 

1.34 

1  1 

1.40 

1 

49 

2 

76 

1 

93 

1 

59 

1.83 

2 

00 

■  2 

41 

1.30 

15 

1.37 

1 

5s 

3 

71 

2 

08 

1 

80 

1.82 

1 

95 

2 

68 

1.24 

16 

1.38 

1 

36 

2 

93 

1 

9. 

1 

70 

2.621 

2 

56 

3 

36 

1.28 

17 

1.33 

1 

■12 

2 

75 

1 

81 

1 

50 

3.39 

2 

01 

3 

11 

1.25 

18 

1.30 

2 

23 

2 

30 

1 

87 

1 

49 

3.19 

2 

68 

2 

93 

1.19 

19 

1.27 

3 

02 

1 

0  1 

1 

so 

1 

39 

2.60 

2 

44 

2 

30 

1.08 

20 

1.30 

3 

18 

1 

8.; 

1 

76 

1 

35 

2.35 

1 

96 

2 

33 

1.12 

21 

1.49 

2 

02 

1 

75 

1 

74 

1 

01 

2.00 

2 

OS 

2 

51 

1.53 

22 

1.31 

2' 

26 

2 

:;s 

1 

74 

2 

00 

1.92 

1 

90 

2 

43 

1.24 

23 

2 

i:: 

2 

85 
SS 

1 

07 

3 

26 

1.75 

1 

71 

2 

36 

1.18 

24 

1 

95 

2 

2 

89 

2 

73 

1.71 

2 

08 

3 

11 

1.07 

25 



1 

82 

3 

12 

2 

30 

3 

55 

1.61 

2' 

00 

3 

54 

1.25 

20 

1 

OS 

2 

00 

2 

1  1 

2 

S3 

1.59 

1 

84 

2 

75 

2.85 

27 

1 

(14 

2 

56 

2 

01 

1 

97 

1.91 

1 

80 

2 

13 

2.21 

28 

1 

m 

2 

2  1 

1 

si 

1 

97 

2.15 

1 

67 

1 

87 

1.51 

29 
30 

31 

1 
1 

00 
63 

1 
1 

1 

89 

o0 

77 

1 
1 

1 

74 
62 

65 

1.88 
1.75 

1.65 

1 
1 

85 
95 

1 
1 

1 

86 
75 

65 

1.41 

1.29 

July 

Aug. 

Sept. 

1.29 

1.21 

1.2'4 

1.19 

.96 

1.15 

1.04 

1.04 

1.09 

1.98 

1.70 

1.14 

1.36 

.99 

1.20 

1.04 

1.08 

1.17 

1.00 

1.11 

1.10 

1.10 

.85 

1.04 

.90 

1.09 

.94 

1.14 

.98 

1.40 

.98 

1.40 

.98 

1.24 

1.04 

1.06 

1.24 

1.01 

1.16 

1.01 

1.20 

1.16 

.98 

1.20 

.90 

1  02 

.96 
.91 

NOTE— Stage  discharge  relation  Jan.  5  to  13  affected  by  ice. 
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Nov.    9  and  Jan.  6  to  13  not  observed.    Gage  height  Sept. 


NOTE— Gage  height  Oct.  1 
15  to  30  unsatisfactory. 

Daay  auoM  in  second,  of  *<a*ff*»g 


/or  tfte  l/ear  ending 


Apr.  | 

May 

June 

July 

Aug. 

113 

720 

71 

57 

45 

140 

■142 

71 

71 

S7 

140 

201 

80 

64 

45 

113 

207 

71 

67 

40 

140 

172 

71 

57 

29 

1  II 

83 

71 

57 

30 

150 

1  10 

71 

45 

35 

121. 

101 

71 

40 

40 

126 

101 

71 

40 

51 

laO 

101 

64 

51 

126 

126 

89 

71 

57 

a 

101 

140 

64 

71 

35 

150 

101 1  80 

80 

40 

ISO 

101 

101 

64 

57 

20<7 

80 

64 

57 

57 

680 

80 

126 

57 

51 

1,660 

80 

1,450 

45 

35 

950 

80 

1,350 

45 

35 

470 

113 

530 

45 

40 

640 

89 

565 

40 

33 

1,770 

390 

415 

32 

35 

1,400 

156 

207 

57 

35 

720 

126 

261 

45 

35 

442 

126 

2o0 

35 

35 

3a 

101 

.100 

3o 

33 

32C 

113 

224 

33 

33 

82C 

SC 

140 

35 

40 

50C 

8£ 

8£ 

4C 

35 

56£ 

7] 

71 

31 

35 

34$ 

8C 

71 

34 

45 

1  7] 



4( 

64 

Sept. 


45 

35 

34 

35 

35 

32 

■M 

45 

35 

45' 

71 

71 

64 

64 

38 

34 
30 
28 
34 
SO 

30 
34 
28 
30 
29 
32 
36 
55 
130 
85 


NOTE— Gage  height  Oct 
430  second  feet 


1  to  Nov.  9 


DisSttaree"l»ec."w  to  Si"  and  Jan.  1  to  Mar.  3  estimated,  'because  of  Joe, 
teK "charge  nfealurernents,  weather  records  and  study  of  gage  height  graph.  Discharge 
Sept    15  to i  30  estimated,  because  of  unsatisfactory  gage  height  record. 
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Monthly  Discharge  of  Nesltannoclc  Creole  at  Eastbroolc  Station,  for  the  year  endi7ig  September 

SO,  1920 
(Drainage  area,  235  square  miles) 


Month 

Discharge  in  Second-feet 

Run-off 

Maximum 

Minimum1 

Mean 

Second- feet 
per  square 
mile 

Depth  In 
inches 

1919-1920 

November 

273 

1.16 

1.29 

December 

900 

5-7 

218 

.928 

1.07 

January 

200 

05 

124 

.528 

.61 

February 

240 

130 

191 

.813 

.88 

March  . 

5,540 

126 

1,030 

4.38 

5.05 

1,770 

101 

443 

1.88 

2.10 

720 

71 

151 

.642 

.74 

June 

1,450 

64 

239 

1.02 

1.14 

SO 

31 

48.9 

.208 

.24 

August 

126 

29 

44.4 

.189 

.22 

September 

130 

2S 

44.1 

.188 

.21 

OHIO  BASIN— STATION  NO.  38 


CONNOQUENESSING  CREEK  NEAR  HAZEN 


Location. — At  single-span  steel  highway  bridge,  about  one-half 
mile  south  of  Baltimore  &  Ohio  Railroad  station  at  Hazen,  Beaver 
County. 

Drainage  Area. — 355  square  miles. 

Records  Available. — June  3,  1915,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  by  Wilbert  Hazen. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Right  bank  begins  to  overfloAv  at  a  stage 
of  about  10  feet;  left  is  high  and  not  subject  to  overflow.  Bed. is 
composed  of  gravel  and  boulders.  Control  is  a  deposit  of  gravel 
on  ledge  about  250  feet  below  gage ;  permanent. 

Extremes  of  Disclmrge. — 1918-1919 :  Maximum  gage  height  ob- 
served during  the  year,  8.47  feet  at  5  p.  m.  May  10;  minimum,  0.98 
foot  at  5  p.  m.  October  9. 

1919-1920:  Maximum  open-water  stage  during  the  year,  estimated 
from  hydrograph,  9.9  feet  at  9  p.  im.  March  11  (discharge,  6,800  sec- 
ond-feet) ;  a  stage  of  15.0  feet,  determined  from  levels,  was  reached 
during  the  night  of  March  5-6,  but  the  water  was  held  back  by  an 
ice  jam;  minimum,  1.34  feet  several  times  in  September  (discharge, 
23  second-feet) . 
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jce. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy.— Stage- discharge  relation  permanent  except  as  affected 
by  ice.  Rating  curve  well  defined  to  5,000  second-feet.  Gage  read 
to  hundredths  twice  daily.  Daily  discharge  ascertained  by  apply- 
ing daily  mean  gage  height  to  rating  table.    Results  good. 

Cooperation—  Station  is  maintained  in  cooperation  with  United 
States  Engineer  Office,  Pittsburgh. 


Discharge  Measurements   of  Connoquenessing  Creek  near  Hazen,  during  the  period.  October  1, 

1918,  to  September  SO,  1920 


No. 


10 


11 

12 
IS 
141 
15 
16 
17 


Date 


Made  by— 


1919 

Aug.  4* 

H. 

L. 

1920 

Jan.  20t 

B. 

A.  1 

Feb.  20t 

R. 

J.  I 

Mar.  20 

do 

20 

do 

21 

do 

21 

•  do 

June  16 

do 

Gage 

height 


Discharge 


Feet 

Sec. -ft. 

1.21 

19 

3.08 

153 

3.53 

249 

6.09 

3,830 

6.38 

3,500 

4.56 

1,990 

4.49 

1,970 

1.84 

118 

♦Measurement  made  by  wading  250  feet  below  gage. 
tMeasurement  made  through  complete  ice  cover. 


24m 
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Daily  Mean  Gage  Height,  in  feet,  of  Connoquenessing  Creek  near  Ha~cn,  for  the  period  Octooer  1, 

191S,  to  September  30,  11)20.  


Day 


U918-1919 


Oct.    Nov.    Dec.  Jan. 


1.20 
1.18 
1.16 
1.13 
1.08 
1.10 
1.08 
1.03 
1.00 
1.76 
1.70 
1.58 
1.53 
1.48 
1.48 
1.43 
1.80 
1.76 
1.73 
1.68 
1.63 
1.58 
1.53 
1.48 
1.40 

1.38 
1.50 
1.48 
1.48 
2.10 
4.10 


3.75 
2.67 
2.42 
21.25 
2.17 
2.17 
2.12 
2.05 
1.95 
1.97 

1.97 
1.92 
1.87 
1.87 
1.79 

1.77 
1.85 
3.95 
3.72 
:  3.62 

3.551 
3.47 
3.35 
3.27 
■  3.19 
'  2.95 
2.87 
■2.82 
12.75 
"2.67 


2.59 
2.52 
2.48 
2.32 
2.19 
2.04 
1.98 
1.84 
1.78 
1.68 
2.41 
3.01 
3.46 
3.78 
3.60 

3.31 
3.04 
2.76 
2.34 
1 

1.71 
5.21 
4.34 
3.58 
2.91 
2.71 
2.68 
2.51 
2.41 
2 

2.36 


Feb. 


3.46 
6.61 
6.06 
5.21 
3.46 

2.84 
2.76 
2.68 
2.51 
2.25 

2-.1S 
8.05 
1.95 
2.23 
3.67 
2.80 
2.45 
2.40 
2.33 
2.05 

2.00 
1.95 
2.00 
2.97 

2.63 

2.55 
2.47 
2.35 
2.25 
2.29 
2.15 


2.13 
2.03 
1.97 
1.95 
1.95 

1.95 
1.95 
1.95 
1.90 
2.95 
2.43 
2.20 
2.13 
2.04 
1.96 
1.94 
1.86 
1.99 
1.92 
1.92 
1.94 
2.34 
2.99 
2.92 
3.26 

2.89 
2.72 
2.49 


Mar. 


3.22 
2.92 
2.74 
2.69 
2.44 

2. 
2.16 
2.12 
4.22 
5.14 
4.42 
3.86 
3.39 
2.84 
2.52 

4.59 
4.44 
4.02 
3. 68 
3.06 
2.73 
2.51 
2.43 
2.45 
2.38 
2.35 
2.33 
2.48 
2.55 
2.18 
2.03 


Apr. 


2.03 
2.01 
1.98 
1.95 
1. 

1.93 
1.91 
1.93 
2.03 
1.98 

2.15 
2.05 
2.18 
2.18 
2.28 
2.51 
3.05 
3.51 
3.55 
3.45 

3.33 
3.21 
3.15 
2.S2 
2.27 
2.10 
1.92 
2.02 
2.02 
2.07 


May 


3.29 
4.82 
3.67 
2.92 
3.04 

3.17 
3.02 
3.54 
6.17 
7.94 
7.17 
5.97 
4.74 
4.17 
3.74 
3.37 
3.30 
3.20 
3.00 
2.90 
3.54 
3.27 
3.40 
3.17 
3.02 

2.80 
2.58 
2.36 
2.33 
2.31 
2.19 


June 


2.13 
2.09 
1.98 
1.81 
2.06 
1.96 
1.83 
1.79 
1.69 
1.61 
1.51 
1.51 
1.51 
1.51 
1.51 
1.61 
1.71 
1.59 
1.49 
1.46 

1.43 

1.41 

1.41 

1.43 

1.46 

2.13 

2.01 

1.81 

1.7! 

1.59 


July 


1.55 
1.52 
1.50 
1.50 
1.50 

1.52 
1.48 
1.45 
1.62 
1.75 
1.60 
1.50 
1.45 
1.40 
2.40 
2.15 
2.00 
1.88 
1.80 
1.78 
1.72 
1.68 
1.55 
1.40 
1.32 

J..30 
1.25 
1.25 
1.20 
1.20 
1.20 


Ai  g. 


1.20 
1.20 
1.20 

1.22' 
1.34 

2.44 
2.49 
1.56 
1.42 
1.42 
1. 
1.97 
1.65 
1.49 
2.16 
2.94 
1.30 
1.28 
1.26 
1.24 
1.38 
1.42 
1.34 
1.72 
1.67 
1.92 
1.77 
1.55 
1.48 
1.64 

2.4 


W1\E— Stage-discharge  relation  Jan.  7-19  and  Feb.  10-13'  affected  by  ice. 


Day 

Oct. 

1919-1920 
1   

1.84 
1.82 
1.69 
1.54 
1.48 

2  ._.   

3   

4    — 

5   

e   

ii   

15   

19  -   

20   

21   

22     

23   

24    — 

25   

29   

2.53 
2.80 
3.60 
3.86 
2.87 
3.13 

27    - 

28   

29   

30   

31     

Nov. 


3. 
3.56 
3.42 
2.90 
2. 

2.83 
2.65 
2.41 
2.29 
2.24 

2.17 
2.20 
2.17 
2. 

2.96 

2.82 
2.77 
2.75 
2.72 
2.71 
2.69 
2.67 
2.68 
2.74 
2.86 

2.95 
6.44 
3.58 
4.43 
4.46 


Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Al.g. 

Sept. 

4.10 

3.08 

3.07 

4.33 

2 

31 

3.04 

1.72 

1 

92 

1 

56 

1.35 

3.85 

2.98 

3.01 

4.51 

2 

17 

2.96 

1.70 

l 

,-..| 

1 

54 

1.35 

3.40 

2.96 

3 

19 

4.81 

2 

1 1 

2.S8 

1.74 

1 

80 

1 

50 

l.gfi 

2.40 

2.97 

3.33 

6.71 

1 

99 

2.78 

1.80 

1 

70 

1 

48 

1.38 

2.39 

2.94 

3 

41 

10.10 

1 

97 

2.70 

1.90 

1 

74 

1 

44 

1.38 

2.30 

2.90 

3 

59 

5.53 

1 

95 

2.00 

1.92 

l 

78 

1 

44 

1.38 

2.60 

2.88 

3 

65 

5.00 

1 

IK 

2.49 

1.86 

l 

M, 

1 

46 

1.40 

3.20 

2.88 

3 

66 

4.89 

1 

89 

2.39 

1.80 

l 

88 

1 

48 

1.38 

2.97 

2.98 

3 

60 

4.63 

1 

91 

2.30 

1.70 

1 

84 

1 

48 

1.46 

4.77 

3.47 

3 

53 

4.45 

1 

89 

2.20 

1.07 

1 

80 

1 

44 

1.52 

3.88 

3.50 

3 

43 

6.94 

1 

91 

2.00 

1.60 

l 

75 

1 

12 

1.62 

3.67 

3.54 

3 

37 

8.17 

1 

89 

1.96 

1.55 

l 

68 

1 

42 

1.54 

5.88 

3.86 

3 

26 

5.60 

1 

99 

1.92 

1.62 

l 

61 

1 

48 

1.50 

6.12 

3.74 

3 

1  - 

4.87 

2 

21 

1.94 

1.73 

l 

59 

1 

50 

1.46 

5.11 

3.60 

9 

15 

4.73 

2 

12 

1.89 

1.80 

1 

56 

1 

54 

1.42 

4.40 

3.10 

3 

22 

4.16 

1.98 

2.05 

1 

52 

1 

49 

1.38 

2.61 

3.00 

3 

33 

4.49 

1.90 

0.43 

1 

52 

1 

44 

1.36 

3.35 

2.30 

3 

3:1 

3.43 

1.99 

4.38 

1 

48 

1 

41 

1.34 

3.56 

2.84 

3 

51 

4.06 

2.02 

3.62 

l 

46 

1 

40 

1.36 

4.50 

3.18 

3 

57 

6.28 

3.56 

1 

44 

1 

42 

1.34 

4.52 

3.38 

3 

84 

4.15 

31.50 

1 

42 

1 

41 

1.30 

4.37 

3.51 

4 

04 

3.70 

2. 98 

1 

43 

1 

40 

1.38 

4.27 

3.57 

4 

08 

3.13 

2.80 

1 

42 

1 

41 

1.35 

4.08 

3.64 

4 

10 

2.81 

iTio 

2.65 

1 

42 

1 

38 

1.36 

3.87 

3.21 

4 

20 

2.67 

1.90 

2.56 

1 

42 

1 

39 

1.36 

3.72 

4 

28 

2.64 

1.86 

2.41 

1 

42 

1 

40 

1.38 

3.60 

4.11 

2.57 

2 

.47 

1.82 

2.32 

1 

44 

1 

38 

1.44 

3.32 

"    3 . 17 

4 

10 

2.50 

2 

91 

1.80 

2.24 

1 

42 

1 

10 

1.49 

3.28 

3.11 

4.27 

2.47 

2.94 

1.80 

2.17 

1 

46 

1 

40 

i.eti 

3.28 

3.14 

2.43 

3.02 

1.78 

1.98 

l 

49 

1 

40 

l.fii 

3.26 

3.15 

2.37 

1.77 

1.92 

1 

58 

1 

38 

NOTE— Gage  height  Oct.  e-25  unsatisfactory.  Stage-discharge  relation  Dec.  18  to  Mar 
5  affected  by  ice.  Gage  'height  Jan.  20-27  not  observed.  Gage  height  April  16^20  ana 
May  20-23  unsatisfactory. 
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Daily   discharge,   in  second-feet,  of   Connoquenessing  Creek  near 

September  3U,  luiO. 


Hazen,   for  the  ytar  ending 


Day         Oct.    Nov.  Dec 


1919-1920 


11 

12 
13 
14 
15 


5    .'-I  '- 


9  

10  -  


126 
129 
80 
49 
39 


16   

17   

IS   

19   

20   


21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


455 
605 

,420 

637 

840 


1,420 
1,180 
1,120 

670 
«05 

637 
515 

:m. 

315 
291 

258 
272 
258 
605 
703 

605 
575 
575 
545 
545! 

545 
515 

54: 

575 
637 

702 

3,500 

1,820 
1,900 


Jan. 


1,580 
1,340 
1,020 

403 
365 

320 
485 
875 
702' 
2,140 

1,420 

1,260 
3,110 
2,400 


320 
170 
110 
100 
70 

60 
60 
85 
100 

"13» 

150 
150 
150 
150 
150 

170 


Feb. 


170 
150 
110 
100 
100 

I 

110 

150: 
2001 
240; 
280 

230 
240 
240 
220 
220 

200 
200 
180 
180 
150 

170 
200 
220 
240 
280 

280 
280 
240 
220 
180 

150 


Mar. 


100 
85 
100 
130 
170 

200 
280 
320 
280 
280 

220 
l-u 
150 
110 
110 

130 
150 
17ii 
200 
240 

2S> 

340 
420 
500 
550 

500 
480 
480 
480 


Apr. 


480 
600 
E00 
1,400 
2,200 

2,750 
2,300 
2,220 
1,980 
1,820 

4,010 
5,180 
2,840 
2,220 
2,060 

1,660 
1,900 
1,060 
1,580 
3,470 

1,660' 
1,260 
840 
605 
515 

515 

455 
425 
408 
386 

355 


Hay 


Jiki«  July 


325 

/  a'O 

258 

■702 

232 

670 

181 

605 

173 

545 

166 

48o 

L54 

420 

142 

365 

150 

320 

142 

272 

150 

185 

142 

169 

1*1 

154 

277 

161 

236 

143 

154 

146 

181 

193 

146 

146 

132 

408 

119 

670 

112 

702 

112 

735 

106 

103 

Sept . 


so 

J ;  h 

.  1-  i 

24 

,s; 

126 

1  ( 

-i .  ■ 

24 

85 

112 

24 

il2 

83 

39 

26 

146 

95 

34 

26 

_ 

1,1  I 

34 

20 

1  'O 

132 

36 

28 

112 

30 

26 

S3 

126 

39 

36 

70 

112 

34 

46 

60 

QW 

yo 

:'l 

Co 

51 

78 

49 

65 

62 

39 

42 

92 

58 

53 

36 

112 

53 

49 

31 

206 

46 

41 

<s6 

3,560 

46 

34 

^4 

1,820 

39 

29 

1,180 

36 

28 

24 

1,180 

34 

31 

23 

1,100 

31 

29 

24 

735 

32 

28 

26 

605 

31 

29 

24 

515 

26 

24 

455 

31 

27 

24 

376 

31 

28 

26 

3S0 

34 

26 

34 

L'.<1 

31 

28 

41 

258 

36 

28 

60 

177 

41 

28 

72 

154 

56 

26 

NOTE  Mean  discharge  Oct.  6-25  estimated,  because  of  unsatisfactory  gage  height  record 

4»5  »S>n£f«*  MsXfrg* :  Dec.  18  to  Mar.  5  estimated;,  because  of  ice,  from  discharge 
teasurements  weather  record  and  study  of  gage  height  graph.  Mean  discharge  April .16-26 
STKylSffl  Estimated,  because  of  unsatisfactory  gage  height  record,  975  second-feet  and 
600  second- feet  respectively. 


Monthly  discharge  of  Cnnnoquenessing  Creek  near  Hazen,  for  the  year  ending  September  Z0,  1920. 

(Drainage  area  355  square  miles)   


Month 


1919-1920 


October   

November  . 
December 
January  - 
February 

March   

April  

May   

June   

July   

August   

September 


The  year 


Discharge  in  Second-feet 


Maximum 


3,560 
3,110 
280 
550 
4,010 


,560 
154 
53 
72 


4,010 


Minimum 


258 
60 
100 
s5 
355 
142 
103 
51 
31 
26 
23 


23 


Mean 


454 

672 

659 

199 

263 

,610 

538 

323 

464 
68.4 
34.5 
32.8 


457 


Kun-Off 


S°cond-feet 
per  square 
mile 


1.28 
1.89 
1.86 
.561 
.741 
4.54 
1.53 

.910 
1.31 
.193 
.097 
.092 


1.29 


Depth  in 
inches 


1.48 
2.11 
2.14 
.65 
.80 
5.23 
1.70 
1.05 
1.51 
.22 
.11 
.10 


17.10 
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OHIO  BASIN — STATION  NO.  39 


SLIPPERY  ROCK  CREEK  AT  WURTEMBURG 


Location. — At  three-span  steel  highway  bridge,  Wurtemburg,  Law- 
rence County,  about  1.4  miles  above  mouth  of  creek. 
Drainage  Area. — 400  square  miles. 

Records  Available. — January  1,  1912,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  upstream  side  of  bridge;  read 
by  J.  H.  Botts  and  William  F.  Wimer.  Elevation  of  gage  zero 
817.63  feet,  United  States  Geological  Survey  datum. 

DiscJiurge  Measurements. — Made  from  upstream  side  of  bridge 
or  by  wading. 

Channel  and  Control. — Banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  sand  and  gravel.  Low-water  control  is 
a  sand  and  gravel  bar  about  200  feet  below  gage;  may  shift  occa- 
sionally. 

Extremes  of  Discharge. — 1918-1919 :  Maximum  stage  observed  dur- 
ing the  year,  6.17  feet  at  7.30  a.  m.  May  11  (discharge,  4,990  second- 
feet)  ;  minimum,  1.92  feet  at  7.30  a.  m.  September  10  (discharge, 
48  second-feet). 

1919-1920 :  Maximum  stage  during  the  year,  estimated  from  hydro- 
graph,  8.9  feet  at  3.  a.  m.  March  13,  (discharge,  about  11,000  second- 
feet)  ;  minimum,  1.90  feet  at  7.30  a.  m.  September  18  (discharge,  45 
second  feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice. 

Accuracy. — Stage-discharge  relation  probably  permanent  except 
as  affected  by  ice.  The  change  in  stage-discharge  relation  indicated 
by  the  measurement  made  in  1919  probably  occurred  prior  to  cur- 
rent period.  Rating  curve  fairly  well  defined  between  100  and 
5,000  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily 
discharge  ascertained  by  applying  daily  mean  gage  height  to  rating 
table.    Results  fair. 


371 


Discharge  Measurements  of  Slippery  Bock  Creek  at  Wurtcmburg,  during  the  period  October  1, 

191S,   to  September  30,  192G.  


Date 


1919 
Aug.  4a 

1920 
Jan.  19b 
Feb.  26b 
June  16 


Made  by- 


Gage 
height 


Discharge 


H.  L.  Landis, 


B.  A.  Knight, 
R.  J.  Ferris, 
J.  M.  Snavely, 


a  Measurement  made  by  wading  800  feet  below  gage, 
b  Measurement  made  through  complete  ice  cover. 


Feet 

2.08 


3.12 
3.49 
2.21 


Seo.-tt. 

78 


171 

249 
132 


Daily  Mean  Gage  Height,  in  feet,  of  Slippery  Bock  Creek  at  Wurtemburg,  for  the  period  October  1, 

1918,  to  September  30,  1020. 


Day 


1918-1919 


Oct.    Nov.    Dec.     Jan.     Feb.     Mar.  Apr. 


2.09 
2.07 
2.09 
2.24 
2.26 

3.13 
3.91 
3.11 
2.68 
2.53 

2.46 
2.43 
2.41 
2.43 
2.37 

2.24 
2.20 
2.20 
2.16 
2.22 

2.36 
2.60 
2.42 
2.27 
2.26 

2.86 
3.36 
2.96 
2 
3.01 


3.75 
3.22 
3.00 
2.84 
2.82 

2.76 
2.64 
2.54 
2.52 
2.58 

2.60 
2.50 
2.46 
2.44 
2 

2.33 
2.51 
3.39 
4.06 
4.44 

4.04 

3.56 
3.32 
3.10 
2.95 

2.87 
2.66 
2.66 
2.80 
2.94 


3.92  ... 


2.72 
2.59 
2.55 
2.62 
2.71 

2.64 
2.64 
2.70 
3.71 

2. 

2.82 
3.14 
3.12 
3.80 
4.50 

4.13 

3.58 
3.28 
3.06 
2.94 

2.86 
3.31 
4.03 
3.74 
4.31 

3.87 
3.49 
3.21 
3.12 
3.02 

3.01 


3.64 
5.00 
4.36 
3.58 
3.38 

3.20 
3.22 
3.04 
3.06 
3.01 

3.06 
3.01 
2.92 
2.92 
3.26 

3.16 
2.90 
3.00 
3.00 
2.91 

2.82 
2.81 
2.82 
3.74 
3.27 

3.14 
3.00 
2 
2.82 
2.74 

2.72 


2.79 
2.64 
2.62 
2.58 
2.70 

2.58 
2.48 
2.38 
2.38 
2.42 

2.42 
2.48 
2.41 
2.54 
2.86 

2.96 
2.76 
2.63 
2.58 
2.60 

2.58 
2.90 
4.10 
3.78 
3.46 


3.21 
3.07 


3.56 
3.46 
3.24 
3.04 
3.06 

3.25 
3.05 
2.98 
4.06 
4.46 

3.91 
3.4S 
3.26 
3.17 
3.06 

3.30 
4.72 
4.58 
4.03 
3.58 

3.31 
3.15 
3.00 
2.89 
2.84 

2.72 
2.82 
3.24 
3.00 
2.86 

2.70 


May 


2.68 
2.58 
2.64 
2.72 
2.80 

2.70 
2.62 
2.64 
2.65 
2.94 

3.16 
3.54 
3.25 
2.96 
2.85 

3.12 
3.94 
3.56 
3.26 
3.01 

3.03 
2.94 
2.80 
3.24 
3.34 

3.02 
2.90 
2.82 
2.87 
2.84 


June 


3.10 
3.26 
3.68 
3.28 
3.08 

2. 
3.10 
3. 
3.60 
5.24 

6.06 
4.88 
4.15 
3.64| 
3.38 

3.42 
4.21 
4.08 
3.58 
3.40 

3.82 
3.70 
3.56 
4.16 
4.50 

3. 

3.45 
3.16 
3.00 
2.85 

2.77 


2.61 
2.61 
2.58 
2.50 
2.43 

2.44 
2.42 
2.56 
2.62 
2.74 

2.47 

2.38 
2.31 
2.30 
2.22 

2.20 
2.22 
2.22 
2.18 
2.16 

2.34 
2.24 
2.14 
2.10 
2.25 

3.34 
4.10 
3.16 
2.56 
2.37 


July 


Aug. 


2.25 
2.26 
2.16 
2.16 
2.10 

2.10 
2. 
2.06 
2.06 
2.08 

2.10 
2.06 
2.06 
2.08 
2.30 

2.50 
2.40 
2.19 
2.11 
2.06 

2.04 
2.02 
2.04 
2.04 
2.00 

1. 

1.99 
2.00 
1.98 
1.98 

1.98 


2.06 
2.08 
2. 
2.02 
2.37 

2.40 
2.38 
2.22 
2. 
2.04 

2.02 
1.98 
1.98 
1.98 
1.98 


2.30 

2.18 
2.04 
1.96 
2.02 
2.19 

2.46 
2.45 
2.32 
2.28 
2.36 

2.70 


NOTE— Stage-discharge  relation  Jan.  7-22  and  Feb.  9-13  affected  by  ice. 
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Daiy  Mean   Gage  Height,  in  feet,   of   Slippery  Rock   Greek   at   Wurtemburg,   for  the  period 

October  1,  1018  to  September  30,  1920 


Day 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1919-1920 

l 

z 

08 

4 

i  <  • 

3.63 

9 

Z 

1  \o 

q 
o 

32 

3 

in 

o 

0'' 

3 

78 

2 

20 

2 

33 

2 

30 

2.09 

2 

f  in 

4 

1  it : 

3.20 

9 

Z 

/  Z 

q 
o 

io 

q 

no 

2 

56 

;;S 

2 

20 

2 

28 

2 

1  I 

2.02 

3 



z 

i  if  ■ 
i  id 

1  A 

3.03 

2 

fx 

q 

42 

3 

66 

2 

52 

3 

10 

2 

30 

2 

26 

2 

15 

?.04 

2 

m; 

3 

:;  i 

2.82 

2 

71 

3 

59 

4 

29 

2 

10 

2 

07 

2 

26 

2 

22 

2 

11 

2.00 

13 

2 

i:; 

3 

36 

2.75 

2 

7:: 

3 

60 

5 

62 

2 

.->2 

2 

Ml 

2 

38 

2 

20 

2 

00 

2.00 

6 



2 

i  I 

O 

o 

3.06 

9 

Z 

oo 

O 

o 

65 

13 

2 

66 

2 

72 

2 

29 

2 

16 

2 

oo 

2.02 

7 



2 

(19 

Q 

o 

AA 
MM 

3.20 

Z 

i  £i 

<D 

o 

oo 

00 

2 

62 

2 

56 

2 

25 

2 

18 

2 

00 

2.02 

8 

~  

2 

46 

o 

z 

84 

3.46 

o 

Z 

Qfl 

o\j 

o 
o 

(  u 

16 

2 

62 

9 

no 

2 

20 

2 

24 

2 

1  0 

2.04 

y 

2 

34 

2 

80 

3.58 

2 

90 

3 

63 

3 

80 

2 

58 

2 

14 

2 

18 

2 

38 

2 

06 

2.04 

10 

2 

::s 

2 

69 

4.46 

2 

95 

3 

70 

3 

92 

2 

63 

2 

50 

2 

17 

2 

40 

2 

12 

2.12 

11 

2 

94 

2 

68 

3.72 

O 
O 

91 

ZJ. 

Q 

DO 

O 

2 

ns 

2 

48 

2 

13 

2 

36 

2 

12 

2.20 

12 



3 

62 

2 

!  1 1 

3.36 

Q 
O 

ol 

Q 

68 

7 

26 

2 

64 

2 

.54 

2 

16 

2 

44 

2 

10 

2.14 

13 

3 

r>-i 

2 

86 

4.10 

Q 
O 

1 1 1 

0 

' » i 

Q 

06 

2 

63 

2 

63 

2 

32 

2 

35 

2 

07 

2.10 

i  i 

1  4 

11 

2 

72 

4.56 

3 

00 

3 

89 

5 

48 

2 

67 

2 

56 

2 

58 

2 

28 

2 

04 

2.04 

15 

2 

92 

2 

60 

3.81 

2 

92 

3 

88 

4 

15 

2 

64 

2 

48 

2 

33 

2 

19 

2 

44 

2.00 

16 

2 

89 

Z 

n~ 
VI 

3.22 

<> 

z 

10 

q 

00 

q 

yo 

2 

72 

9 

42 

2 

36 

2 

18 

2 

46 

1.98 

1 7 

3 

30 

2 

l>3 

3.19 

9 

z 

Q9 

PZ 

q 

1 1 1 

3 

92 

2 

3  s 

64 

2 

16 

2 

56 

1.94 

1 8 

3 

26 

2 

r  - 
!>:i 

3.26 

q 

o 

1  9 

1Z 

q 
o 

A 
t 

1 A 

q 

07 

2 

34 

5 

46 

2 

22 

2 

38 

1.92 

19 

2 

92 

2 

.53 

3.54 

3 

0" 

3 

70 

3 

70 

2 

78 

2 

34 

4 

14 

2 

14 

2 

16 

1.98 

20 

2 

71 

2 

no 

3.23 

2 

72 

3 

52 

4 

on 

3 

74 

2 

42 

2 

93 

2 

12 

2 

06 

1.91 

21 

2 

6.1 

2 

44 

3.12 

2 

02 

3 

48 

4 

60 

4 

58 

3 

77 

3 

38 

2 

12 

2 

10 

1.94 

22 

2 

66 

2 

12 

2.94 

3 

34 

3 

55 

3 

96 

3 

78 

3 

41 

3 

19 

2 

04 

2 

08 

1.96 

23 

2 

7s 

2 

6.1 

3.04 

3 

38 

3 

52 

3 

52 

4 

18 

2 

78 

3 

06 

2 

02 

2 

01 

1.94 

24 

2 

(12 

2 

OS 

3.12 

3 

52 

3 

62 

3 

28 

3 

07 

2 

63 

2 

96 

2 

06 

2 

02 

i.94 

25 

2 

nt 

2 

77 

2.97 

3 

62 

3 

65 

3 

00 

3 

55 

2 

60 

2 

72 

2 

08 

2 

02 

1.93 

26 

2 

46 

3 

17 

3.05 

3 

60 

3 

53 

3 

04 

3 

20 

2 

50 

2 

58 

2 

04 

2 

16 

1.94 

27 

2 

liS 

4 

10 

3.14 

3 

38 

3 

50 

2 

86 

3 

18 

2 

34 

2 

43 

2 

00 

1 

98 

2.36 

28 

3 

60 

3 

88 

2.92 

3 

51 

3 

42 

2 

00 

3 

nr. 

2 

40 

2 

38 

2 

06 

2 

12 

2.66 

29 

4 

MO 

3 

!N 

2.77 

3 

53 

3 

46 

2 

si 

3 

H 

2 

31 

2 

36 

1 

97 

2 

on 

2.4S 

30 

3 

1  1 

3 

96 

2.90 

3 

45 

2 

7:; 

3 

31 

2 

28 

2 

37 

2 

05 

2 

02 

2.29 

31 

3 

35 

2.81 

3 

34 

2 

62 

2 

26 

2 

10 

2 

04 

NOTE — Stage-discharge  relation  Dec.  17  to  Mar.  6  affected  by  ice. 


Daily  discharge,  in  second-feet,  of  Slippery  Rock  Creek  at  Wurtemburg,  for  the  period  October  1, 

1918,  to  September  30,  1920. 


Day 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1918-1919 

1   

77 

1,160 

333 

1,060 

378 

965 

308 

590 

266 

115 

71 

378 

2   

73 

660 

255 

2,700 

284 

875 

250 

1,740 

266 

118 

75 

1S3 

3   

77 

520 

235 

1,860 

272 

700 

284 

1,110 

250 

93 

75 

210 

4   

112 

411 

272 

1,010 

250 

555 

333 

740 

210 

93 

63 

151 

5   

118 

398 

326 

830 

320 

555 

385 

590 

178 

79 

154 

130 

0   

625 

359 

284 

660 

250 

700 

320 

492 

183 

79 

165 

102 

7   

1,310 

284 

284 

520 

200 

555 

272 

590 

^74 

75 

158 

90 

8   

590 

230 

320 

420 

158 

506 

284 

1,110 

240 

71 

106 

75 

9   

308 

220 

326 

320 

110 

1,520 

290 

1,010 

272 

71 

75 

54 

10   

225 

250 

308 

240 

110 

1,980 

478 

3,030 

346 

75 

67 

58 

11   

191 

260 

398 

190 

100 

1,310 

625 

4,770 

196 

79 

63 

77 

12   

178 

210 

625 

160 

95 

920 

965 

2,540 

158 

71 

57 

88 

13   

169 

191 

590 

150 

100 

700 

700 

1,630 

133 

71 

57 

90 

14   

178 

1.83 

1,210 

130 

230 

625 

492 

1,060 

130 

75 

57 

83 

15   

154 

151 

1,980 

150 

424 

555 

417 

830 

106 

130 

.  57 

79 

16   

112 

140 

1,520 

150 

492 

740 

590 

830 

102 

210 

55 

71 

17   

102 

215 

1,010 

160 

359 

2,250 

1,360 

1,630 

106 

165 

71 

67 

18   

102 

830 

740 

160 

278 

2,110 

965 

1,520 

106 

100 

71 

67 

19   

93 

1,520 

555 

160 

250 

1,410 

700 

1,010 

98 

81 

112 

67 

20   

106 

1,860 

478 

]90 

260 

1,010 

520 

830 

93 

71 

130 

88 

21   

151 

1,410 

424 

240 

250 

740 

555 

1,210 

144 

67 

98 

112 

22   

260 

965 

740 

300 

450 

625 

478 

1,110 

112 

63 

67 

266 

23   

174 

740 

1,410 

398 

1,520 

520 

385 

$65 

88 

67 

54 

492 

24   

121 

590 

1,160 

1,160 

1,210 

443 

700 

1,630 

79 

67 

63 

284 

25   

118 

485 

1,740 

700 

875 

411 

785 

1,980 

115 

60 

100 

196 

26   

424 

430 

1,260 

625 

875 

333 

520 

1,310 

785 

58 

191 

165 

27   

785 

296 

920 

520 

660 

398 

450 

875 

1,520 

58 

187 

106 

28   

492 

296 

660 

424 

555 

700 

398 

625 

625 

60 

137 

88 

29   

437 

385 

590 

398 

520 

430 

520 

240 

57 

124 

75 

30   

520 
1,310 

478 

520 
520 

346 
333 

424 
320 

411 

417 

365 

154 

57 
57 

151 

320 

71 

31   

NOTE— Discharge  Jan.  7-22  and  Feb.  9-13  estimated,  because  of  ice,  from  weather  records 
and  study  of  gage-height  graph.. 
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Daily  discharge  in  second  feet,  of  Slivpery  Bo-sJo  Creek  at  Wurtemburg ,  for  the  period  October 


1,  1918,  to  September  so,  1920 


Day 


1919-1920 


Oct, 


215 
.314 
191 
144 
158 

478 
1.010 
965 
590 
464 

443 
785 
700 
464 
346 

2« 

29- 

872 

273 

230 

191 
308 
1,010 
1,410 
875 

785 


2,390 
2,250 
1,5"0 
785 
785 

625 
5?0 
411 
38? 
314 

308 
478 
424 
333 
260 

245 

220 
235 
220 
210 

IS' 

17 

?R1 

308 

365 

625 
1,980 
1,310 

920 
1,360 


Dec. 


1,060 

660 
555 
398 
352 

555 
660 
875 
1,0^0 
1,980 

1,110 
785 
1,520 
2',  110 
1,210 

660 
380 
160 
100 
70 

60 
60 
60 
60 


Jan. 


Feb. 


60 
70 
70 
80 
90 

100 

100 
120 
!:•(] 

160 

20"' 

°oo 

160 
130 

100 

80 
100 
130 
160 
160 

160 
oor 

rno 

3S0 
440 

'  in 

420 
0 

360 
320 

260 


Mar. 


-in 

•Mir 

240 
260 
360 

420 
j-i 
500 
480 
420 

380 
4J0 
.-.on 
000 
550 

500 
4?0 
360 
S20 
260 

2«r 

240 
?no 
200 
190 

190 
190 

Mill 

190 


Apr. 


200 

240 
320 
500 
1,600 

2,860 
2,700 
1,630 
1,210 
1,310 

3.200 
7,350 
9,100 
3,570 
1,630 

1,410 

l,9cO 
1,520 
1,110 
2,700 

2.110 
1,360 
920 
740 

580 

555 
42  I 
450 
391 
339 

272 


May 


272 
240 
2?0 
205 
220 

296 
272 
272 
250 
278 

250 
?«4 
278 
302 
284 

333 
1,310 
965 
372 
1,160 

2,110 

l,2ir 

1 ,6^0. 
1,360 

905 

740 
660 
96: 
875 
740 


June 


1,210 

830 
590 
499 
385 

333 
240 
210 
183 
210 

200 
?SO 
278 
240 
20O 

174 
158 
144 
HI 
174 

1,160 
830 

278 
260 

210 
144! 
165 
144 
.  124 

118 


July 


102 
102 
130 
118 
158 

127 
115 
102 
lis 
95 

86 

137 
250 
140 

151 
2,110 
3,570 
1,520 

471 

6SO 
555! 
492 
333 

250 
178 
1  > 
151 
154 


Aug. 


140 

1 24 
lis 
106 
102 

93 
98 
112 
151 
165 

151 
183 
117 
124 

mil 

98 
93 
106 
88 
k: 

67 
63 
71 
75 

67 
60 
71 
55 
69 

79 


NOTE— Discharge  Dec.  17  'to  Mar.  6  estimated,  because  of  ice,  from  dischai-ge  measure- 
ments, weather  records  and  study  of  gage  height  graph. 
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Monthly  Discharge  of  Slippery  Rock  Creek  at  Wurtemhurg,  for  the  period  October  1,  1918,  to 

September  30,  1920. 
(Drainage  area  400  square  miles) 


.Discharge  in  Second-feet 

Run  Off 

Second-feet 

Maximum 

Minimum 

Mean 

per  SQuare 

Depth  in 

mile 

inches 

1918-1919 



October 

1,310 

73 

313 

0.782 

0.90 

November     —   

1,860 

140 

53S 

1.34 

1.50 

December  

1,980 

235 

709 

1.77 

2.04 

January   _   

2,700 

130 

538 

1.34 

1.54 

February  --   

1,520 

95 

404 

1.01 

1.05 

March 

2,250 

320 

838 

2.10 

2.42 

April 

1,360 

250 

522 

1.30 

1.45 

4.770 

365 

1,250 

3.12 

3.60 

June 

1,520 

93 

249 

.622 

.69 

July 

210 

57 

84 

.210 

.24 

August   

320 

54 

104 

.260 

.30 

492 

54 

135 

.338 

.38 

The  year 

4,770 

54 

476 

1.19 

16.10 

1919-1920 

October 

1,410 

71 

441 

1.10 

1.27 

November  i  ___ 

2,390 

174 

681 

1.70 

1.90 

December   

2,110 

60 

546 

1.38 

1.59 

January   

440 

60 

195 

.487 

.56 

600 

190 

337 

.842 

.91 

March              .   ._ 

9,100 

200 

1,750 

4.38 

5.05 

April   

2,1.10 

205 

644 

1.61 

1.80 

May  __,    

1,210 

118 

337 

.842 

.97 

June  --   

o,570 

86 

448 

1.12 

1.25 

July     

183 

55 

102 

.255 

.29 

240 

57 

90 

.225 

.26 

296 

48 

80 

.200 

.22 

The  year  

9,100 

48 

472 

1.18 

16.07 

OHIO  BASIN— STATION  NO.  40 


RACCOON  CREEK  AT  MOFFATT'S  MILL 


Location. — At  single-span  steel  higlnvay  bridge  about  four  miles 
west  of  Woodlawn,  at  Moffatt's  Mill,  Beaver  County. 
Drainage  Area. — 178  square  miles. 

Records  AvailaMe.—Maj  27,  1915,  to  September  30,  1920. 

Gage. — Standard  chain  attached  to  downstream  side  of  bridge; 
read  to  quarter  tenths  twice  daily  Alonzo  L.  McMahon  and  Henry 
Schissler. 

Discharge  Measurements. — Made  from  downstream  side  of  bridge 
or  by  wading. 
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Channel  and  Control.— Banks  are  high  and  not  subject  to  over- 
flow. Bed  is  composed  of  rocks  aud  rock  shingle;  permanent.  Con- 
trol is  at  riffle  about  100  feet  below  gage.  Stage-discharge  relation 
may  be  affected  by  vegetable  growth  at  control  section  during  sum- 
mer months. 

Extremes  of  Stage.— 1918-1819 :  Maximum  gage  height  observed 
during  the  year,  5.42  feet  at  7  p.  m.  July  15 ;  minimum,  1.80  feet 
several  days  in  October. 

1919-1920:  Maximum  gage  height  during  the  year,  9.80  feet  ob- 
served at  7  a.  m.  March  5;  minimum,  1.G0  feet  at  7  a.  m.  August  22. 

Jce.— Stage-discharge  relation  usually  affected  by  ice. 

Cooperation—  Station  is  maintained  in  cooperation  with  United 
States  Engineer  Office,  Pittsburgh. 


Discharge  measurements  of  Raccoon  Greek  at  Moffatt's  Mill,  during  the  period  October  1,  1918, 

to   September  SO,  1920 


No. 


Date 


1!;19 
Aug .  5t 

1919 
Aug-.  5t 


Made  by- 

Gage 
height 

Discharge 

Feet 
2.08 

Feet 
2.08 

Sec. -ft. 

28 

Sec. -ft. 
28 

t   Measurement  made  by  wading  1,000  feet  above  gage. 

Discharae  measurements  of  Raccoon  Creek  at  Moffatt's  Mill,  during  the  period  Octooer  1,  1910, 

1918,   to  September  SO,  1920. 


Day 


1918  1919 


.3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
lfi 
17 
IS 
19 
20 
21 
22 
23 
24 
25 


Oct. 


Nov. 


27 

28  

29   

30   

31   


1.97 
1.93 
1.89 
!.81 
1.81 

I.  SI 
1.80 
1 
1 

1.91 

1.92 
2.12 
2.13 
2.06 
1.97 

1.90 
1.84 
1.81 
1.90 
1.95 
2.0? 
2.05 
2.07 
2.08 
2.12 

2.15 
2.18 
2.17 
2.24 
2.24 

2.71 


2.51 
2.43 
2.39 
2.18 
2.14 

2.13 
2.08 
2.04 
2.00 
2.07 

2.08 
2.07 
2.04 
2.02 
2 

1.98 
2.00 
2.16 
2.42 
2.66 
3.04 
3.01 
2.99 
2.97 
2.9^ 

2.90 
2.94 
2. 

3.00 
2.98 


Dec. 


Jan. 


3.00 
2.99 
2.99 
2.98 
2.97 

2.98 
2.91 
•_'.8^ 

2.92 
3.04 

3.10 
3.26 
3.40 
3.61 
3.88 

3.60 
2.96 
2.80 
2.70 
2.64 
2.61 
2.62 
3.58 
3.49 
3.90 

3.59 
3.53 
3.50 
2.90 
2.69 
2.63 


3.66 
4.37 
3.94 
3.58 
2.73 

2.65 
2.69 
2.78 
2.82 
-2.77 

2.72 
2.69 
2.74 
2.83 

2. 

2.50 
2.49 
2.56 
2.53 
2.61 
2 

2.69 
2.73 
2.9i 
2. 

2.93 
2.88 
2.82 
2.75 
2. 

2.56 


Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

2.39 

3.27 

2.58 

2.92 

2.57 

2.05 

2.06 

3.46 

2. 38 

3.26 

2.56 

2.93 

2.55 

2.03 

2.04 

3.18 

2.21 

2.95 

2.60 

2.91 

2.53 

1.98 

2.02 

3.21 

2.22 

2.76 

2.58 

2.88 

2.49 

1.96 

1.99 

3.22 

■2.  '21 

2.82 

2.57 

2.86 

2.44 

1.94 

2.02 

3.14 

2.26 

2.80 

2.47 

2.83 

2.40 

1.92 

4.00 

3.04 

2.33 

2.70 

2.43 

2.82 

2.37 

l!98 

3.24 

2.99 

2.27 

2.73 

2.37 

2.88 

2.39 

1.94 

2.95 

2.95 

2.16 

3.57 

2.27 

3.80 

21.34 

1.92 

2.86 

2.78 

1.93 

2.97 

2.27 

4.871 

2.32 

1.99' 

2.66 

2.60 

1.99 

2.86 

2.35 

4.10 

2.31 

2.04 

2.44 

2.52 

2.04 

2.84 

2.46 

3.71 

2.29 

2.02 

2.34 

2.47 

2.06 

2.83 

2.41 

3.53 

2.30 

2.01 

2.28 

2.42 

2.35 

2.80 

2.35 

3.46 

2.31 

1.96 

2.26 

2.38 

2.43 

2.77 

2.85 

3.48 

2.26 

4.86 

2.34 

2.36 

2.53 

2.76 

2.79 

3.50 

2.22 

4.34 

2.47 

2.35 

2.29 

2.94 

3.05 

3.53 

2.23 

3.40 

2.84 

2.33 

2.11 

2.89 

2.73 

2.95 

2.22 

2.83 

2.87 

2.26 

2.18 

2.79 

2.61 

2.81 

2.18 

2.56 

2.65 

2.20 

2.24 

2.72 

2.50 

2.97 

2.21 

2.51 

2.58 

2.24 

.".32 

2.64 

2.51 

3.14 

2.29 

2.46 

2.63 

2.40 

2.50 

2.69 

2.48 

3.30 

2.25 

2.40 

2.64 

2.40 

2.72 

2.55 

2.51 

S.38 

2.23 

2.S3 

2.54 

2.38 

2.01 

2.52 

2,40 

3.46 

2.21 

2.18 

2.44 

2.35 

2.53 

2.49 

2.57 

3.60 

2.20 

2.13 

2.52 

2.80 

2.38 

2.45 

2.56 

3.58 

2.27 

1.98 

2.46 

2.28 

2.42 

2.41 

2.55 

3.46 

2.35 

1.93 

2.40 

2.25 

2.38 

2.49 

2.53 

3.32 

2.30 

1.91 

2.44 

2.23 

2.62 

2.56 

3.19 

2.26 

2.10 

2.77 

2^21 

2.55 

2.80 

2.94 

2.11 

2.08 

3.09 

2.20 

2.47 

2.09 

2.06 

4. 56 

NOTE — Ice  effects  were  probably  negligible  during  the  year. 
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bailu  Mean  Gaae  Height,  in  feet,  of  Racooori  CreeJo  at  Moffatt's  Mill  for  the  period  October 

1,  1918,  to  September  30,  1920. 


Day 


19x9-1920 


Oct. 


2.18 
2.19 
2.20 
2.18 
2.20 

2.27 
2.25 
2.23 
2.25 
2.30 

2.40 
£-.72 
S.67 
3.75 
4.05 

5.40 
5,26 
3.71 
3.47 
3.40 

8.40 
3.44 
3.48 
3.50 
3.54 

3.58 
3.59 
3.48 
3.40 
3.44 

3.46 


Nov. 


3.46 
5.11 
4.12 
3.54 
3.32 

3.27 
3.14 
3.11 
2.97 
2.84 

2.70 
2.66 
2.61 
2.56 
2.49 

2.47 
2.44 
2.40 
2.38 
2.36 

2.36 
2.34 
2.34 
2.  St 

e:s6 

4.38 
5.32 
4.04 
3.97 
4.09 


Dec 


3.93 
3. 88 
3,76 
3.64 
3.59 

3.67 
3.02 
3.5t 
3.44 
3.69 

4.02 
4.05 
4.63 
4.06 
3. 95 

3.91 
3.73 


3.20 

3.11 

3.08 
3.03 
2.98 
2.93 

2.96 
2.98 
2.96 
2.89 
2.96 

3.28 


Jan. 


3.00 
2.52 

a.  63 

2.62 

2.5* 
2.66 
2.95 
4.08 
4.01 

3.38 
3.60 
3.66 
3.56 
3.68 

3. 

3.96 
3.94 
3.84 
3.71 

3.91 
5.12 
4.44 
4.42 
4.68 

4.40 
4.3 
4.52 
4. 

4.30 
4.34 


Feo. 


Mar. 


4.61 

4.85 
5.25 
4.90 
5.20 

4. 

4.52 
4.48 
4.38 
4.30 

1.49 
4.98 
5.32 
5.12 
4.91 

4.25 
4.19 
4.25 
4.04 

3.04 

3.92 
5.18 
5.58 
6.50 
4.48 

3.95 
3.7u 
3.65 
3.68 


3.00 
3.6S 
4.18 
5.82 

6.89 

3.18 
2.78 
2.50 
2.68 
2.82 

3.30 
3. 
3.95 
3.05 
2.92 

3.05 
■I .(» 
3.2o 
3.38 
4.28 

3.45 
3.12 
2.92 
2.92 
2.85 

2.78 
2.70 
2.05 
2.02 
2.52 

2.48  . 


Apr. 


2.52 
2.46 
2.38 
2.35 
2.35 

2.30 

2.3! 

2.30 

2.32 

2.28 

2.25 
2.20 
2.20 
2.15 
2.12 

2.92 
4.15 
3.52 
3.12 
3. 38 


2.82 
3.08 
3.35 
3.12 
2.96 


2.96 
2.92 
2.82 
2.74 
2.661 

2.60 
2.55 
2.48 
2.44 
2.40 

2.36 
.2.38 
2.50 
2.46 
2.35 

2.30 
2.25 
2.20 
2.2S 
2.30 


2.34 
2.28 
2.2; 
2.24 

2.22 
2.16 
2.,1'i 
2.10 
2.10 

2.10 


2.L0 
2.'« 
2.  14 
2.22 
2.30 

2.27 
2.22 
2.12 
2.10 
2.10 

2.07 
2.07 
2.07 
2,11 
2.14 

2.15 
6.49 

4.54 
S.iiO 
3.18 

3.18 
2.95 
2.88 
2, 
2.75 

2.64 
2.60 
2.56 
2.48 
2.40 


July  Aug. 


2.42 
2.45 
2.76 
2.48 
2.32 

-2.26 
2.30 
2.35 
2.38 
2.30 

2.21 
2.28 
2.22 
2.15 
2.14 


2.18 
2.10 
2.05 
1.98 
7..  95 

1.94 
1.96 
1.92 
t. 

1.90 
1.92 


NOTE— Stage-discharge  relation  Dec.  15-29,  Jan.  3-9,  12=20  and  Feb.  17-27  affected  by  ice. 
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